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EPITOME OF THE CHIEF 
CONCLUSIONS, 

FOR FACILITATING REFERENCE AND AS A GUIDE 
TO THE FOLLOAVING TREATISE 

MEDICAL 

1. Preliminary. The alcohol of alcoholic 
drinks does not of itself possess the property 
of inducing persons to take ever-increasing 
amounts. Furthermore, it is easy for any 
healthy person to restrict his use of alcohol 
within the bounds of moderation. As a rule 
a person comes to know well enough the 
amount of alcoholic drinks which is wholesome 
for him; therefore everybody is perfectly well 
aware of what is moderate and what is not. 

2. The moderate use of alcohol has nothing 
to do with drunkenness. Neither the exist- 
ence of notorious topers nor the causes that 
lead men to drunkenness need induce a mod- 
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erate man to think that he must renounce the 
reasonable use of alcohol. 

The disposition to excessive drinking has its 
origin in definite peculiarities and circum- 
stances of the individuals affected, who are 
mentally abnormal or otherwise unfortunate. 
The necessary predisposition to drunkenness 
is the almost continual presence of the need of 
" stupefaction." Where this is lacking, where 
therefore alcoholic drinks are taken rather for 
the sake of excitement, as is the case with the 
mentally healthy, who in general lead a happy 
existence, the regular use of alcohol never in- 
duces drunkenness. 

3. The moderate use of alcohol has no- 
thing to do with the development of any disease 
whatever. In particular, it is not correct to 
apply the medical term " chronic alcoholism " 
to any other cases than those resulting from 
the continued and pronounced immoderate use 
of alcohol. Even if this may lead to the de- 
velopment of diseases — and the intimate con- 
nection is often very obscure and the alcohol 
of the drinks is too uniformly and too exclu- 
sively adduced as the cause — the relation of the 
moderate use of alcohol to the development of 
any disease whatever is certainly ??.et;er made out. 
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Consider, on the other hand, the nutritive 
value of alcoholic drinks. That these, accord- 
ing to their other constituents and to the pro- 
portion of alcohol contained in them, may be 
essentially nutritious, should never be forgot- 
ten. In this matter, as in the case of the use 
of any nutritious fluid, we may avoid danger 
if we remember (a) that the daily excessive 
ingestion of any fluid — even water — may bur- 
den the heart, the blood-vessels, and the kid- 
neys, and (b) that of any article of food one 
may take the more if he practises modera- 
tion in other matters and takes more exercise 
daily. 

4. The moderate use of alcohol is for many 
a man of the present day a very important 
hygienic measure. The specific effects of al- 
cohol — provided, as has before been remarked, 
they do not lead to the development of disease, 
which is the case with the moderate use of al- 
cohol — are indeed a useful corrective of the 
modern lack of muscular activity combined, as 
is often the case, with an overwrought nervous 
system and with a sedentary hfe. Now, of 
all our articles of food and drink, alcohol is 
the only one that has the two important prop- 
erties of abating nervous irritability and of so 



xii The Use of Alcohol 

influencing the distribution of the blood that 
the skin becomes rich in that fluid and the in- 
ternal organs sparingly provided with it. 

In these respects its action is quite the op- 
posite of that of the caffeine of coffee and tea, 
which exalts the excitability of our nervous 
system and so distributes the blood that the 
skin is deficient in it, and in consequence the 
internal organs are gorged. 

5. Final result. The fact that the physi- 
cian often interdicts alcoholic drinks in a few 
diseases, restricted in number and more or 
less severe ( for example, inflammations of the 
kidney), does not militate against the moder- 
ate use of alcohol by the public, since the same 
is the case with regard to other articles of food 
and drink which are generally harmless. We 
are therefore quite justified in saying: There 
is nothing in medical experience which speaks 
against the moderate use of good alcoholic 
drinks by the public, but much that speaks in 
favour of it. 

PHYSICAL 

A. Alcohol normally formed in the living 
being. 
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1. Alcohol, up to a certain point, is an old 
acquaintance of the bodily cells, even of those 
of persons who from their birth on have lived 
an " abstinent " life. In order that the living 
organism should come into contact with alco- 
hol, it is not at all necessary that the latter 
should be made artifically and then ingested, 
but the ceUs of plants, of animals, and also of 
man already know alcohol, since it is formed in 
almost every organism when it is not arti- 
ficially furnished to it. If we seek for the 
origin of the alcohol thus formed normally 
in living beings, from plants to man, we do 
not encounter pathological curiosities, but nor- 
mal metabolic processes which go on within the 
cells themselves, and therefore in the verv 
citadel of life. 

In plants, the formation of alcohol belongs 
to the normal respiratory processes of the cells. 
In animals and man, the question of the part 
played by the alcohol formed and present is 
not yet decided. 

2. Conclusion. The bodily cells of man 
are at least not naturally strangers to alcohol 
and to its elaboration. 

B. Alcohol taken in moderate quantities. 
1. Alcohol nourishes. The alcohol in- 
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gested- — which affects digestion favourably so 
far as it affects it at all — is easily and rapidly 
absorbed from the stomach and incorporated 
with the juices of the body, and in the latter, 
except for a little loss, it serves as nutrient ma- 
terial. As such it behaves like the carbo- 
hydrates to the extent that it creates heat and 
furnishes strength for muscular work. 

2. In addition, it exerts a specific action on 
the nervous system. Up to the time that the 
ingested alcohol performs its part as nutrient 
material, there is a period during which it cir- 
culates in the blood " as yet undecomposed al- 
cohol," and may act " specifically " on the 
organs. The duration and intensity of this 
specific action of alcohol depend on the amount 
ingested and on the needs of the system for 
nourishment; the smaller the former and the 
greater the latter — greater with increased 
muscular activity and with diminished inges- 
tion of other nutriment — the less are the dura- 
tion and intensity of the " specific effects of 
alcohol." On the whole, these specific effects 
of alcohol are exerted on the nervous system, 
either on the terminal apparatuses of the nerves 
(see No. 4) or on the central nervous system 
(see No. 5) . ' The nerve trunks are not essen- 
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tially affected, neither are the blood-vessels di- 
rectly. With the latter, as with the heart, the 
effect is either on the vasomotor nerves or on 
those of the heart; or else, in the case of the 
heart, this muscle, like any other, makes nse 
of the alcohol as a nutrient material in the per- 
formance of its work, as has been described 
under No. 1, the " nutritive effects of alcohol." 
On the whole, therefore, alcohol is a nutrient 
and a nervine, exerting at the same time a 
nutritive and a specific action. 

3. Alcohol is not the only agent that acts 
at the same time as a nutrient and also spe- 
cifically, but the carbohydrates, which are ne- 
cessary for us (cereals, sugar) , act in the same 
way, even if their specific effects, so far as they 
have yet been studied, are decidedly weaker 
than those of alcohol. 

4. Alcohol stimulates the terminal appa- 
ratuses of the nerves of the bodily organs. It 
is the same with the nerves of sensation- — for 
example, those of taste and smell — and those 
of the secretory nerves in the glands. Thus 
it happens that we smell of alcohol and taste 
it, and that it is excreted by glands (in the sali- 
vary and gastric secretion, etc. ) . It stimulates 
many of the glandular nerves through the 
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medium of the central nervous system, but 
probably many of them also directly. 

5. Alcohol, taken in moderation, does not 
act as a poison to the central nervous system, 
for there is lacking every characteristic symp- 
tom of such an action. 

a. The action consists in functional 
changes which lie within the range of quite 
normal play, and not in " disturbances." 

h. This continues to be the case e^'^en when 
alcohol is taken regularly for years in 
succession. 

c. No " disturbances " occur if the use of 
alcohol is suddenly discontinued after it has 
been kept up for years. 

6. The action of the regular moderate use 
of alcohol upon the central nervous system con- 
sists in a certain inner mental stimulation, in 
stimulation of our peculiar, personal, intimate 
ego with all its qualities (temperament, feel- 
ings j talents, and intellectual aptitudes). The 
result depends solely on the qualities of the 
ego stimulated. 

This stimulation is necessarily connected 
with a certain physiological consequence, some 
reduction of the reflex excitability, and ac- 
cording to the degree of stimulation and the 
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character of the individual there is also a less- 
ening of the susceptibility to external mental 
impressions or to certain aspects of the exter- 
nal world, therefore only to certain external 
impressions. 

The reason of the reduction of these im- 
pressibilities lies not in any sort of paralysis, 
but in the fact that the central nervous appa- 
ratuses are forced to act in a certain direction 
by the stimulation of the ego, and in the fact 
that, in consequence thereof and in conson- 
ance with a fundamental physiological law, 
those organs are no longer susceptible to im- 
pressions coming from without. 

With all this, the consciousness is quite clear 
and there is no narcosis. At the same time 
the respiratory centre is stimulated, as well as 
the general vasomotor nerve centre, and the 
latter indeed in the special sense that the 
cutaneous vessels are dilated and the internal 
vessels contracted. 

Practically expressed : We feel ourselves in- 
ternally stimulated; this stimulation holds our 
"nervous irritability," very unpleasant when 
aroused, within due bounds. It therefore pro- 
vides for that alternation of perception, feel- 
ing, and thought which is not only agreeable, 
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but sometimes directly necessary to the indi- 
vidual concerned. In this condition we breathe 
freely and deep, the skin is pleasantly warm, 
our internal organs are grateful for the free- 
dom from too much blood, digestion is unim- 
peded, and the heart beats full and strong. All 
this is powerful stimulation and its conse- 
quences. 

C. Special points. 

1. Drunkenness, which is to be sharply 
distinguished from stimulation, the latter being 
an »" internal mental exaltation with perfectly 
clear consciousness," is " an internal mental 
exaltation with obfuscation of the relations to 
the external world." 

When a man gets drunk, there is, on the 
one hand, an increase of the stimulation of the 
intimate personality always caused by alcohol, 
but, on the other hand, there now begins, as the 
result of a certain amount of alcohol, the 
" clouding," therefore paralysis, in the field of 
the external relations of the mind. Internal 
stimulation with clouded consciousness forms 
the picture of the drunken man. If a man 
keeps on getting drunk, the paralysis of the 
outer world functions of the brain (of the cere- 
bral organs of perception, etc.) goes on in- 
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creasing, and the inner mental exaltation 
becomes more and more incapable of express- 
ing itself. 

2, The " drinker " must be sharply dis- 
tinguished from the moderate consumer of al- 
cohol, not only by the fact that the latter 
drinks for the sake of stimulation while the 
former drinks for the sake of oblivion, but also 
because the one follows the path of excess while 
the other remains moderate for his whole life, 
and also because the hard drinker ruins his cen- 
tral nervous system as well as his nerve trunks, 
and especially his brain, whereas the moder- 
ate drinker neither injures nor disturbs them. 

Therefore, since we have good reason to 
look upon alcoholic oblivion, not as a disturb- 
ance, but as within the range of normal func- 
tional derangements of the brain elements, we 
can speak with certainty of " alcoholic poison- 
ing " of the brain only with regard to drunk- 
ards, and then only in cases of enormous 
drinking. The moderate drinker, however, 
has no poisoning of the brain, provided it is 
only occasionally that he gets " elevated." 

3. The moderate use of alcohol does not 
affect the procreative capacity, the capability 
of suckling, or the duration of life. 
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4. Alcohol does not belong to the 
" poisons." It is rather a substance which, 
taken in moderation, nourishes and exerts 
special effects on the nervous system, effects 
that are not even " disturbances," and there- 
fore not " phenomena of poisoning." 



SCIENTIFIC SANCTION 
FOR THE USE OF ALCOHOL 



INTRODUCTORY 

( The numerals in the text refer to the bibliography at the 
end of the volume^ 

The publication of a popular treatise on 
the relations of alcohol to living organisms, es- 
pecially to man, is in conformity to a need 
which is every day apparent. But it must 
be a radical treatise, one that does not ignore 
any important point, one that is not limited 
to general declarations and decisions. Fur- 
thermore, it must include everything essential 
and give the reader clearly to understand on 
vphat points w^e can and on vphat w^e cannot rest 
upon positive facts, for much is certain that 
the people think has not yet been ascertained, 
and much is uncertain which seems to not a 
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few to be established fact. The layman should 
be able to see how many data must be assem- 
bled and critically studied before one can give 
an opinion from a scientific and professional 
point of view, so that he may acquire for him- 
self a critical standard for judgment con- 
cerning all that he sees and hears about 
alcohol; finally, every thinking man should 
be able to form proper rules of life for him- 
self if he only knows the facts bearing 
upon them. 

It has been the author's endeavour to fur- 
nish the public with such a treatise, and the 
reader must judge for himself as to whether 
or not and to what extent the result carries out 
this purpose. At least he will learn to what 
general views the knowledge of our time has 
given rise in the mind of a professional man 
who is as far removed from a weakness for al- 
cohol as he is from prejudice against it. This 
state of mind is indispensable to the fulfilling 
of such a task, since whoever seeks to instruct 
the public on a given theme must certainly 
confine himself to facts, and, judging from 
facts, it is not at all necessary that alcohol, in 
moderation, should be shunned. Thus much 
premised, I may specify the various grounds 
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on which I have thought this treatise neces- 
sary for the public. 

Reasons for this Publication. In the 
ordinary progress of science there is necessary 
from time to time a revision of the views that 
pass current with regard to a certain subject, 
though of course only when the subject is one 
upon which science has a great bearing in the 
discussions of the day, and that is pre-emi- 
nently the case with the subject of alcohol. 

In such cases one may set out upon one of 
two paths : Either one may leave science wholly 
out of account and confine himself to general 
and personal experience, in which case it is all 
the same to him what science does and says. 
With regard to alcohol in particular, this is the 
course generally adopted by the people, and 
they do not fare badly in that path, as we shall 
see farther on. Or he may consult science, as 
the public is lately doing in the case of alcohol. 
Naturally this is thrust into the discussions of 
the day, with which the public must concern 
itself seriously, so that there may be progress 
instead of stagnation. Therefore the public, 
too, must revise its views from time to time, to 
find out how far they are still in accord with 
the advances of science. For this reason, then, 
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the public must be instructed in the scientific 
side of the present prevailing points of view. 
The time for such a revision seems to me to 
have arrived, for, as regards alcohol itself, re- 
search has constantly been showing a consid- 
erable array of new results. 

The following, therefore, is principally a 
revision, at least of the most generally accepted 
views concerning alcohol, but, it may be said, 
it is not that alone. It is not only a criticism 
of the old demonstrations of scientific ad- 
vances ; it is, in addition, a popularly intelligi- 
ble picture of conditions under the moderate 
use of alcohol on the basis of modern scientific 
facts and demonstrations, especially those of 
physiology. 

In all public discussions at the present day 
it is not the abuse of alcohol that plays the 
leading part, but its use. To-day the discus- 
sion is no longer as to " moderate or immoder- 
ate," but as to whether alcohol shall be used or 
altogether abstained from. Therefore all de- 
clarations concerning the use of alcohol have 
now to be made under new points of view. 
Consequently we enter upon a field in which it 
is far more difficult to argue, and for which 
more extraordinary knowledge is required. 



Introductory 5 

than formerly, when the question was solely 
as to the abuse of spirituous drinks. If in 
past centuries very little knowledge was re- 
quired to discuss the matter, the case is now 
quite different when the question is: Can a 
man make moderate use of good alcoholic 
drinks, or must he not take a drop of alcohol? 

The proposition that the moderate use of al- 
cohol is dangerous is so far from demonstra- 
tion that the great majority of professional 
men cannot accept it when they call to mind 
all the data pertaining to it. 

How, then, shall the laity be guided? If 
they often recall that the general experience of 
mankind has justified the moderate use of al- 
coholic drinks, they are again led astray by 
being constantly told with energy and positive- 
ness that that experience is erroneous. Ex- 
perience as to the nutritive value of beer, for 
example, long ago found expression in well- 
known proverbs. We say: "Where the 
brewer lives the baker has nothing to do," and 
" beer is liquid bread," sayings that contain a 
kernel of perfectly undeniable fact. But, in 
the first place, beer, from the manner of its 
preparation and from its composition (espe- 
cially because the nutritive value of its alcohol 
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is to be added to that of its carbohydrates) , is, 
apart from the part it plays as a beverage, to 
be reckoned as in the first class of carbo- 
hydrate (cereal) nutrients. In the second 
place, beer is made from a cereal. Thirdly, its 
nature is such that the true beer drinker takes 
the greater part of his daily requirement in the 
way of nourishment with his beer; what he 
eats in addition consists essentially of fat and 
albumin (meat) . Of course this whole scheme 
of diet might be continued for decades to- 
gether without injury to health, even if beer 
were not in a high degree a substitute for 
bread and vegetables. In cases personally 
known to me those subjected to this course of 
life have lived to be seventy years old or more. 
To be sure, in bread one may procure the 
same quantity of nutritive material cheaper, 
but the question of price has nothing to do 
with the matter. It is a man's own private 
affair whether he will feed himself cheaper or 
dearer, and it should not be forgotten that in 
our nourishment it is of very great importance, 
not only on the score of pleasure, but also on 
that of health, to accompany the indispensable 
food with appropriate drinks. Therefore, as 
is well known, we spread bread with various 
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good things, and thereby the comparative cost 
of bread and beer is made very much the same. 

All things considered, general experience 
has quite justified the above — quoted proverbs 
with regard to the nutritive value of beer, and 
whoever is guided by them cannot go very far 
astray. As a matter of fact, the nutritive 
value of beer is by no means small. A litre of 
Munich beer contains, in round numbers, 35 
grammes of nutritive material in the form of 
alcohol and 60 grammes of other nutritive 
matter. That means 95 grammes of nutri- 
tious substances in a litre, and in four litres 
380 grammes of chemically pure, therefore 
concentrated, nutrient material. 

The matter is simply this: Beer is a bever- 
age containing alcohol; hence the doubt as to 
so self-evident and undoubted a fact as that 
there is nutriment in beer. Since alcohol comes 
somehow into play to-day, there are many who 
know not what to think. And so the uncer- 
tainty of the public on this question is one of 
the pronounced signs of the times. And if 
this uncertainty culminates in expressions 
which induce professional men to keep silence, 
the reason is none of the worst. The public 
in general might weU be anxious if it were 
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merely a matter of views and theories, but it 
is not. 

The question is quite the same to-day with 
regard to alcohol, in the estimation of the pub- 
lic, as it long has been. It amounts to this, 
that the uncertainty of views entertained by 
the public has given rise practically to a more 
or less widespread embittered condition of 
life. All this necessarily is intimately con- 
nected. The uncertainty of convictions — 
whether one should not take a drop of alcohol 
or whether one may at least take it in moder- 
ate quantities — must always disconcert peo- 
ple anew, since this question is continually 
coming up, when one is on a journey, at home, 
or in company, and even when one consults 
a physician who orders wine ; and indeed in re- 
ligion the question crops out. When the lat- 
ter instance is manifested, the embitterment 
of life is at the highest point. And this whole 
question of alcohol is so imperative for the 
very reason that its use sends its roots deep 
into life in all directions. 

Here, then, a word of relief is necessary, 
and all the more for the reason, as the follow- ■ 
ing treatise will show, that there is not the 
slightest ground for all this uncertainty. 
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unrest, and bitterness, since neither natural 
science nor medicine has hitherto shown that 
the moderate use of good alcohohc drinks is 
harmful. We may even say the very op- 
posite. This, from the point of view of the 
public, is one of the reasons for the publication 
of my book. 

Another question, one which the medical 
part of this book will answer in the negative, 
is as to whether others than the modern man, 
with his overwrought nervous system, have not 
found the moderate use of alcohol necessary. 
It is a question also if we do not daily take 
in substances containing a certain amount of 
alcohol which in time are injurious to health. 
This question the medical part of this treatise 
will answer in the affirmative. We shall learn 
from it of the antagonism between the effects 
of alcohol and those of caffeine, and find also 
that the decrease in the use of alcohol goes 
hand in hand with an increase in the use of 
caffeine in a way that cannot be without harm 
to health. And, since doubt as to the nutritive 
value of alcohol itself is applied also to alco- 
holic drinks, there are many to-day who think 
that thfe latter are simply beverages, occasion- 
ally to be regarded as nutrients, but not of 
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much account in that direction. We have al- 
ready seen, for example, how thoroughgoing 
is this misapprehension with regard to beer. 
It is held also that alcoholic drinks are a lux- 
ury, in conformity to the demonstration, about 
a hundred years old, that beverages are lux- 
uries, although it is one of the primary facts 
of the physiology of nutrition that we need 
luxuries quite as much as purely nutritive 
material. 

The error that an alcoholic drink is a bever- 
age and nothing else has to be compensated 
for — not by the special fact that the drinking 
of beer by whoever takes its nutritive value 
into account causes no harm, provided 
he takes it in moderation. As with beer, 
though perhaps in a lesser degree, the same is 
true of other alcoholic drinks. The uncer- 
tainty which especially prevails with regard 
to the nutritive value of alcoholic drinks is by 
no means equally harmless for all men and for 
their health, but may produce very untoward 
results. There will be a further exposition of 
this matter in the medical part of this work. 

Here, since the subject is not the mere con- 
sequences of the abuse of alcohol, but those of 
its use, these chiefly and almost exclusively, it is 
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in no wise a question simply of medical experi- 
ences concerning the use of alcoholic drinks 
(not to be further identified with " alcohol "), 
but above all also of the pharmacologists' and 
physiologists' special investigations of alcohol 
as well as of those of the hygienists and physi- 
cians who have been trained in physiology. 
But in order to estimate critically this special 
iQvestigation of alcohol, which has been carried 
on from beginning to end by physiological and 
scientific methods, one would have to go over 
all the rest of modern physiology, and the 
scientific part of this book will afford many 
illustrations of that. 

But naturally medical experiences are of 
value. Apart from the special modern and 
experimental investigation of alcohol, as I will 
call it for brevity, an acquaintance with them 
also is quite necessary. Medical experience 
must still help to fill lacunje in the special in- 
vestigation of alcohol, and it is of the highest 
value for the reason that it bears not only upon 
alcohol as a cause of disease, but also upon 
its employment in the treatment of disease. 
Therefore in the most natural manner we shall 
seek for and find our professionals in those cir- 
cles that are made up, on the one hand, of 
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physiologists and pharmacologists, who are 
intimately familiar with medical experiences, 
and, on the other hand, of physicians (includ- 
ing the hygienists), for they are in the field 
of modern physiology and pharmacology. So 
there is another point established, which, how- 
ever, does not embrace and cover everything. 

Neither of the points that interest us is as 
yet wholly covered by either medical experi- 
ences or the special pharmacological and 
physiological investigation of alcohol. When 
everything has been collected from these fields, 
there still remain lacunae here and there, and 
so on this account we must bring in the experi- 
ence of mankind in general and that of indi- 
viduals. Apart from all the preceding, then, 
we possess observations and experiences from 
individual lives and from various peoples and 
social strata on the action of the use of alcohol 
and of the diflPerent alcoholic drinks, as well as 
on the effect of abstinence from alcohol upon 
life. 

Let us now sketch the field of knowledge 
with its various parts, all of which must be 
brought into accord. It consists of physi- 
ology, pharmacology, medicine, and general 
and personal experience. If now to these we 
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add the indispensable critical frame of mind 
and the absolute freedom from prejudice with- 
out which impartial observation is impossible, 
then we have united all the elements that make 
up the professional, the adept, who not only- 
must know a great deal, but also draw conclu- 
sions critically, skeptically, and without 
prejudice. 



PART I 

MEDICAL 



^5 



MEDICAL 

This whole treatise, the reader will now be 
aware, turns continually upon the inquiry as 
to whether anything opposes the moderate use 
of good alcoholic drinks, and as to whether there 
is anything in favour of such use of them. 
We shall consider in two separate sections, 
the medical and the physical, what the man of 
science has to say about alcohol and its rela- 
tions to the living organism. Medicine of 
course always has to refer to natural science, 
and the latter in turn, as we shall see farther 
on, must take the experience of physicians into 
account if it is to supplement their knowledge. 
What I shall here bring forward will of itself 
prove that the subject-matter requires such a 
separation. We will begin with the medical 
part. 

It is well known that the experience of phy- 
sicians is of twofold significance, showing, on 
the one hand, that under certain circumstances, 
especially in its immoderate use, alcohol may 
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become the cause of morbid conditions of the 
organism, and, on the other hand, that the 
same substance may in other pathological con- 
ditions of man prove an important sustaining 
and curative means. Such is the state of the 
facts, and whoever holds that it involves a con- 
tradiction (because on the one side alcohol 
causes disease and on the other side cures it) 
deceives himself, for the condition is, in its 
finality, nothing but a confirmation, a reflec- 
tion, from the medical field, of the common 
experience of mankind. In this matter it is 
with alcohol as with all other nutritive sub- 
stances (concerning which more will be said 
in the scientific part) ; for example, though 
albumin is an indispensable article of food, the 
constant immoderate consumption of albumin 
may cause sickness. 

It is with the physician as with everybody 
else. The drunkard has been known for many 
hundreds of years, but his existence has never 
had much effect on the moderate use of alco- 
hol. Quite as little has the knowledge of 
" chronic alcoholism " (the continued immod- 
erate use of alcohol), with its potential and 
to a great degree actual relations to the dis- 
eases of man, restrained scientific medicine in 
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the use of the substance in the most various 
ways in the treatment of sick persons. And 
this is not limited to the employment of drugs 
dissolved in alcohol (such as alcoholic tinc- 
tures) or of drugs combined with alcoholic 
drinks (such as wine of pepsin, ferruginous 
liqueurs, etc.), but includes also the direct use 
of alcohol as such for strengthening and cura- 
tive purposes. We may, therefore, always in 
accordance with facts, say that the assumed 
useful, strengthening action of alcoholic drinks 
in ordinary life is borne out by their observed 
effects in sickness, moderation, of course, being 
always observed. 



THEEE PRELIMINARY PROPOSITIONS 

Before I enter upon medical questions 
proper, I must settle a few points of a general 
nature, because I have observed that in regard 
to them the public does not seem to be in uni- 
son, and because the reader must clearly dis- 
tinguish them if he is to understand the 
medical part that is to come. I have heard 
the idea expressed that moderation in the use 
of alcoholic drinks (by which, as I have already 
said, one should always be governed) is very 
difficult to maintain, with its regulating in- 
fluence on what we do and on what we leave 
undone. " For," it is frequently said, " it is 
the very insidiousness of alcoholic drinks that 
of itself leads a man to take larger and larger 
quantities. Moreover, it must evidently be 
very difficult to return to moderation when it 
has once been exceeded, and it is far from easy 
to distinguish between what is moderate and 
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what is immoderate." If one hstens to the 
pubhc, it will not be long before one or an- 
other of these views comes to his ears; and it 
is to be wondered at, because anybody can 
readily see that all three of them are ground- 
less. We are all famihar with the " leading 
to constantly increasing quantities." If it 
were correct, all those who use alcohol must 
end in drunkenness. Of course nothing of 
the sort is the case. 

So clear and so important is the obvious 
conclusion that alcoholic drinks have not the 
property of alluring man to ever increasing 
consumption. Where the latter seems to be the 
case, there is something pertaining to the man 
himself, something within him or in his cir- 
cumstances, that rules the unfortunate and 
leads him to use alcohol as a means to an end. 

Quite as untrue is the second statement, that 
it is particularly hard to return to moderation 
in the use of alcoholic drinks or, if necessary, 
to renounce them altogether. The latter ap- 
plies only to the few who, having been notori- 
ous drunkards for years, suddenly have to 
give up alcohol. But here, too, the views of 
professional men on the aforesaid difficulties 
are quite various. But it is always easy in it- 



22 The Use of Alcohol 

self to limit one's use of alcoholic drinks, and 
there are numerous proofs of this. First, 
there are those who are abstainers; as a rule 
they have formerly been at least moderate 
drinkers. The next proof is to be found in 
the observation of physicians that, except with 
the notorious drinker, abstinence from alco- 
hol is always easily practised whenever it is 
necessary. 

I have a third proof in observations made 
upon myself in the course of at least fifteen 
years. I have observed that in this matter a 
man can without difficulty do everything that 
he undertakes to do. One can live for years 
in practical abstinence from alcohol, or take 
it occasionally, or use it habitually in modera- 
tion. I have myself been through all these 
courses, and I have made use of all sorts of al- 
coholic drinks. At various times I have sud- 
denly changed from one course to another, and 
always without any difficulty. Therefore I 
look upon complete avoidance of alcoholic 
drinks as neither a knack nor a sign of special 
strength of character. If a man takes only an 
occasional nip, it is quite easy for him to avoid 
alcohol. I emphasise the " for him," because 
if, for example, a city man suddenly gives up 
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alcohol altogether, but clings to his city life, it 
is quite common for him to become " nervous." 
He is quite correct if he attributes it to ab- 
stinence from alcohol, but he is wrong if he 
thinks that a person accustomed to alcohol 
necessarily becomes nervous on giving it up. 
and that even in abstinence the " nervous sys- 
tem weakened by alcohol " persists. Such 
views are wholly erroneous. The city ab- 
stainer frequently becomes nervous because he 
keeps on with the causes of nervousness (city 
life, the immoderate use of coffee and tea, 
etc.) , but gives up the only agent, alcohol, that 
tends to prevent nervousness. It is always 
easy, therefore, to become an abstainer, but to 
remain one depends on a great number of cir- 
cumstances that in themselves have nothing to 
do with alcohol. 

Thus we have considered the alleged difficul- 
ties connected with moderation and excess in 
the use of alcohol. I hold them to be imagin- 
ary, for they disappear when we cease to split 
hairs and no longer measure moderation by 
grammes or cubic centimetres, but judge of it 
by practical life. 

My rule, then, may be thus expressed: 
He is certainly a moderate alcoholist (we 
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say, I am a smoker; why should we hesitate 
to say, I am an alcoholist?) who takes 
as much alcohol as agrees with him, and no 
more. Is that a mere phrase? I think not. 
Everybody knows what this rule amounts to, 
also that it is easy to follow and that it is the 
guide of those who use alcohol in moderation. 
Our organism is so happily constituted that it 
always gives us warning if we are requiring 
too much of it or are treating it unsuitably. 
And since it is elastic enough to recover if we 
occasionally overtax it, he is no immoderate 
alcohohst who on occasions drinks a little more 
than he requires. Therefore, dear reader, as 
regards a definition of moderation, I say it 
cannot be made. Whoever is more or less in- 
disposed in the morning knows well enough 
that he has drunk too much the night before 
or has taken some drink that was unsuitable 
for him. The head or the stomach or the sense 
of weight or the belly or the facial expression 
tells him so. As a matter of fact, then, it is 
very easy for a man soon to learn with cer- 
tainty what he can regularly bear well in quan- 
tity and quality of alcoholic drinks. Of course 
anybody who has a definite disease must ask 
his physician. 
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The following is a resume of our three gen- 
eral points: The alcohol of alcoholic drinks 
does not in itself possess the property of lead- 
ing a person to drink constantly more and 
more. Moreover, it is very easy to keep the 
consumption of alcohol within due bounds. 
Finally, a man learns well enough as a rule the 
quantity of alcohol that he can take without 
harm. 



II 

ON THE MORBID PROPENSITY TO DRINK 

One must constantly bear in mind the state- 
ments with which we concluded the last section 
if he seeks to understand the type — I mean 
the chronic alcoholist or toper — that plays the 
leading part in medicine, or if he wishes to 
concern himself with the possible and the 
actual relation of alcohol to the occurrence of 
morbid conditions of the organism. Nobody 
will expect me to give here a description of 
the toper. It would be wearisome and super- 
fluous for the reader, for the type has been 
thoroughly known from time immemorial. It 
would be more interesting if the following 
questions were to be raised: How does a man 
become a toper? How does it happen that, 
though the majority of men go through life 
using alcohol moderately, the minority drink 
to excess? In many countries, indeed, this 
minority is disappearing. I believe that the 
question answers itself. If — and everybody 
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knows it to be the case — by far the greatest 
number of consumers of alcohol do not end as 
topers, it follows with perfect certainty that 
the cause of drunkenness lies neither in alcohol 
nor in alcoholic drinks, but in peculiarities of 
the individual affected. To an exception to 
this statement, one, however, that is not com- 
mon in Germany, I shall recur farther on. As 
a rule, therefore, the cause lies in the particular 
circumstances and attributes of the persons 
themselves, mental abnormities or misfortunes. 
The reason why they drink is that they seek 
stupefaction. This need not always go to the 
extent of complete unconsciousness. A certain 
clouding of the consciousness commonly suf- 
fices. But, physiologically, this is stupefaction. 
We all know why it is that the unfortunate, 
whether the cause of his trouble is external or 
internal, seeks for stupefaction. We know 
also that material or sentimental misfortune — 
which can find lodgment in the breast only of 
him whom it renders profoundly unhappy, 
who sees no escape — does not in many cases 
drive a man to drink unless he is already a 
" weak character." In many instances, there- 
fore, an internal cause is added to the external 
one, and it takes its rise in the mental constitu- 
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tion of the affected person. There are even 
men devoid of " internal resisting power." We 
do not say this to play the Pharisee with them, 
or to deny that misfortune sometimes unset- 
tles a firm fellow and leads him to the bot- 
tle, but because great numbers of " drinkers 
from misfortune " are besotted by their own 
mental qualities quite as much as by external 
conditions. 

A " weak character " is not by any means a 
" weak-minded " person. There can be no 
question of that. The athletic character, he 
who opposes misfortune invariably and to the 
end, is rather rare. Oftentimes it is very dif- 
ficult to distinguish the character that in the 
strife of hfe withstands every enduring mis- 
fortune from the one that simply is at heart an 
unfeehng man, consequently a man with a 
mental defect. In short, and the reader will 
agree with me, it is not prudent to go into too 
much detail in this matter; and it is not neces- 
sary to do so, since we are interested only in 
this point, that it is admitted that he who drinks 
on account of misfortune commonly has, in 
addition to the outer circumstance, an inner 
incentive, weakness of character. But this is 
very sharply distinguished from the mental 
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abnormities, to which we now come, by the 
very fact that he drinks on account of inward 
and outward causes (weakness of character 
plus misfortune), while he who is mentally ab- 
normal does so only from internal causes and 
by reason of his abnormal mental constitution. 
Concerning the latter, the public is not suffi- 
ciently aware that very many morbid mental 
conditions are accompanied by such torment- 
ing feelings as drive the person to the inmiod- 
erate use of alcohol. And here it is to be said 
that often drunkenness is not the cause of the 
mental abnormity, but its manifestation, a fact 
well known to every alienist. 

On this account therefore it is conceivable 
that in its discussions the public makes alcohol 
out as too often the cause of mental diseases. 
Take, for example, the contemporary statistics 
of the annual admissions into the lunatic asy- 
lums. They are published every year, and it 
is not uncommon to see it set down in them 
that so and so many chronic alcoholists (there- 
fore topers) were admitted. We will assume 
that it is stated in the reports that fifteen per 
cent, of the persons admitted were chronic al- 
coholists. The professional man who glances 
at the report naturally says to himself that so 
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and so many of the fifteen per cent, had heen 
drinkers, having been taken from their homes 
as mentally abnormal, but that only a portion 
of the fifteen per cent, were made insane solely 
by the abuse of alcohol. And even if all of 
them had been taken to the asylum in a condi- 
tion of delirium tremens, the professional man 
could not decide differently. 

In short, we know that generally a pre- 
existing mental derangement is the cause of 
the propensity to drink, and that the number 
of nervous systems wrecked by alcohol is act- 
ually smaller than that of the persons who are 
received into institutions for the insane, the 
weak minded, etc., bearing the marks of the 
abuse of alcohol. That is all. Unfortun- 
atelj-, the sources of error mentioned cast their 
shadows farther. What good does it do me 
to learn that in the cases of so and so many of 
the hereditarily insane drunkenness was recog- 
nised in the parents? It tells me very little, 
for, since so and so many drink because they 
are already not quite sound mentally, we do 
not know how many of the children of drunk- 
ards are hereditarily affected for the reason 
that their parents drank and how many be- 
cause their parents were originally unbalanced 
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in mind. In the latter case the offspring 
might be hereditarily affected mentally even 
if the parents had not been drinkers, and of 
this we can be tolerably sure because experi- 
ence shows that the progeny of the mentally 
unsound (whether they have used alcohol or 
not) are apt to be affected hereditarily. The 
only thing that we know with regard to this 
matter is that the number of those who are 
hereditarily affected on account of mere drunk- 
enness on the part of their ancestors (or some 
of them) is smaller than the number of those 
hereditarily affected in whose parents drunken- 
ness has been recognised. 

Note. — Although the connection between alcohol and crime 
is not directly concerned here, I will take the opportunity to re- 
mark upon a few points that may here be considered. We must 
distinguish clearly between misdemeanours and crimes. No- 
body denies that the greatest follies are often committed under 
the influence of drink. And we admit that between drunk- 
eness and misdemeanours or unpremeditated crimes a connec- 
tion is frequently to be found. But a connection between 
drink and premeditated crime is much more rare. We must 
not entertain the delusion that dangerous criminality is aflfected 
by restriction in the matter of drinking. 

We find, then, that the causes of excessive 
drinking are, first, mental abnormities and, 
second, the association of misfortune with 
weakness of character in the person affected. 
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Both these primary causes lead the person to 
seek for stupefaction oftener than is good for 
him, and in direct consequence of the torment- 
ing feelings with which they are accompanied. 
The yearning for stupefaction is the secondary 
cause which leads to the use of alcohol as a 
generally accessible means to the end. And 
since, as we shall see in the scientific part, he 
who drinks alcohol for the sake of stupefaction 
(to be sharply distinguished from him who 
drinks it for the sake of stimulation) is im- 
pelled on physiological grounds to take con- 
stantly increasing doses, he is of natural 
necessity on the road to sottishness, that is, 
to the continuous immoderate use of alcohol. 

In fairness, then, we must deduct from a 
given number of drinkers those who were in 
themselves mentally abnormal before, also 
those whose character is so weak as to be un- 
able to stand up against the misfortunes and 
obstacles of their surroundings. There re- 
main those who become topers by the volun- 
tary use of alcoholic drinks. And from this 
remainder we should except those who use al- 
coholic drinks containing fusel oil, thus leaving 
a second residuum of those actually made 
topers by alcohol. But such a sharp distinc- 
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tion cannot always be made, so that we have 
no idea as to how many men are made topers 
by alcohol itself. This reduces us to the ordin- 
ary experience of life, and with that and logic 
together we must seek to make a picture. And 
here I must say that the older I grow the less 
am I able to believe in domination by alcohol. 
In every case of notorious sottishness of which 
I have knowledge either spirit containing fusel 
oil was used or there was some mental abnor- 
mity or personal misfortune affecting the life 
of the individual. 

The correctness of this exposition is further 
shown by what we know of the distribution of 
drunkenness. Wherever seductive alcoholic 
drinks are used, choice wines, well made beer, 
fine liquors, drunkenness plays quite an insig- 
nificant part. In the social strata in which 
there are the most topers the drinks in vogue — 
usually very ordinary spirits — are really not 
at all attractive, so that it requires a good deal 
of resolution to swallow them. There the use 
of alcoholic drinks is in a high degree asso- 
ciated with unpleasant feelings, and the person 
takes them as he would take a nauseous drug, 
for the sake of the effects. Drinking enables 
him to bear the transitory disagreeable feel- 
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ings and its effect is to eliminate their other- 
wise lasting impression. 

It is to assuage the persistent feeling of mis- 
ery, then, that many a mentally defective or 
unfortunate person drinks, and for that pur- 
pose it is not " alcohol " that he uses, but 
" alcohohc drinks." As a rule he is not con- 
tent with drinks of which alcohol is the sole 
active principle, but after a while he generally 
craves those that contain fusel oil in addition 
to alcohol, hke many distilled spirits. The 
distribution of drunkenness in Germany shows 
that wherever common spirit is the customary 
drink it plays a greater part than where, for 
example, beer takes its place [3]. And in 
foreign countries districts and social strata 
known for drunkenness are those characterised 
by the notorious use of spirits containing fusel 
oil, yea, even in better circles whoever drinks 
alcohol for the sake of stupefaction takes such 
spirits in course of time. Naturally he does 
not own up to it, for he knows the dram drink- 
er's bad name; but he does it. Hence there 
arises the question of whether drunkenness is 
not in great measure to be attributed to the 
fusel oil rather than to the alcohol. 

That is possible, for we now know by scien- 
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tific investigations (which, unfortunately, are 
still too seldom resorted to) that in general and 
in particular the action of fusel oil is quite ex- 
traordinarily more intense than that of alco- 
hol. We know that fusel oil acts from ten to a 
thousand times as intensely, according to the 
organ examined. I have made my own chem- 
ical experiments, and I must say that only he 
who has not dealt with them can underrate the 
significance of these constituents.^ It does 
not invalidate this position to say that fusel oil 
is present in only a small amount. In addi- 
tion to the question of quantity there is that 
of the degree of activity, and that is very great 
in some of the fusel constituents. Moreover, 
it is not a mere matter of moderate consump- 
tion; it goes on immoderately for years. I am 
very well acquainted with districts in which 
the ordinary man takes with every meal drink 
that is by no means absolutely free from fusel 
oil, but in which the social condition is such 
that the people are moderate in the matter of 
all alcoholic drinks, even those that contain 
fusel oil. There is under such circumstances 

• I need not write absinthe, which plays a great part in 
France and upper Italy, for to ascribe its action to its alcohol 
would be like imputing poisoning with laudanum to the solv- 
ent of the opium, namely alcohol. 
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no danger in the fusel constituents of the 
dram, which in Germany are kept down to a 
minimum by legal enactments, and the people 
grow old, sometimes very old, in a state of 
health and efficiency. In short, the question 
of whether or not alcoholic drinks contain 
fusel oil is of importance only when, for the 
reasons above stated, people take them im- 
moderately for years together. Then it is a 
matter of much moment for him who takes al- 
coholic drinks for the sake of stupefaction 
whether ethyl alcohol is the active constituent 
or fusel oil. Experience clearly shows that 
drunkenness is of real importance only where 
the latter is the case. 

Pray let me not be misunderstood. It can- 
not be denied that he who uses even ethyl alco- 
hol immoderately and in a concentrated form 
may become a notorious sot. But this, we 
hold, is a very rare occurrence in actual life, 
and we do not deny that alcohol plays a part 
in the drunkenness that results from the im- 
moderate use of concentrated alcoholic drinks 
and those containing fusel oil. But that 
does not settle this question: It is possible 
for a man to drink himself into a drunkard if 
he uses alcohol only so concentrated as it exists 
in light and medium strong beer and wine? 
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We will now simply mention that where 
topers are neither originally abnormal men- 
tally nor too weak in character to bear their 
misfortunes, they are generally men who in 
their childhood had a senseless longing for 
strong alcoholic drinks, and those are the only 
instances in which we may say that the origi- 
nal cause of drunkenness was the use of alco- 
holic drinks as such, and, since it is for the 
most part spirit that is used, the part played 
by alcohol itself is still somewhat doubtful. 
We ask if the fact of the existence of notorious 
drinkers and the causes that lead men to 
drunkenness are reasons why a moderate man 
should renounce alcoholic drinks. We answer 
this question No! No reasonable man will 
give children distilled liquor to drink, and peo- 
ple other than children use alcohol not for 
use of alcohol not for stupefaction, but for 
stupfaction, but for stimulation. They are 
under quite different conditions, which will 
be particularly emphasised in the scientific 
part. The craving for constantly repeated 
stupefaction is lacking with them. Where 
this latter urgent cause is not present the reg- 
ular use of alcohol never leads to drunkenness. 



Ill 

THE IMMODEEATE USE OF ALCOHOL AND BODILY 
DISEASES 

We have already spoken of the long con- 
tinued excessive use of strong alcohoUc drinks, 
especially distilled spirits, which ends in 
drinkers' insanity. The victim is the " chronic 
alcoholist " of the alienists. If the primary 
cause of drunkenness lies not in alcohol, but 
in the other circumstances that have been pic- 
tured, and the alcoholic drink is only the means 
to an end, there is reasonable certainty con- 
cerning another point, namely, that whoever 
has delirium tremens owes it to the exclusive 
use of the " means to the end," therefore to 
the immoderate use of alcoholic drink, usually 
the persistent excessive consumption of dis- 
tilled Uquor. 

Proceeding to the purely physical diseases 
that have been ascribed to alcohol, we find a 
certain difference. These diseases are calci- 
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fication of the walls of the blood-vessels, atro- 
phy of the liver and kidneys, fatty and other 
degenerations and dilatation of the heart, and 
gout, and before entering upon their consid- 
eration we must be careful to state the ques- 
tion clearly. It seems to me that, as regards 
these diseases, the only aspect that interests 
the public is connected with the question of 
whether or not and to what extent there are 
exact and positive scientific data showing the 
connection between their occurrence and the 
moderate use of alcohol by healthy persons. 
It is not necessary to describe all these dis- 
eases or the deviations from the normal bodily 
condition which sometimes amount to disease 
and at other times to merely " the weak side 
of the system," whose subjects seek to know 
what alcoholic drinks and how much they may 
take. That can be affirmed only by the prac- 
tising physician according to the individual 
case, and I shall here restrict myself to the 
statement that not all such patients need to 
abstain wholly from alcohol. It is much less 
harmful to gouty patients to take a glass or 
two of light wine daily, after the manner of 
a liqueur, and to live moderately in other re- 
spects than it is to abstain wholly from alcohol 
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without restricting the food and other drinks. 
For those affected with heart disease, too, it is 
less injurious to take a small glass of wine at 
the table than to give up alcohol altogether 
without cutting down the great amount of 
other liquids taken. But with all that we are 
not at present concerned, for in the foreground 
there stands the question, Are the relations of 
alcohol to the occurrence of the bodily abnor- 
mities mentioned rendered so certain by exact 
scientific observation as to require persons free 
from such abnormities to refrain from alco- 
holic drinks? The answer is No. These re- 
lations are nothing of the sort. 

The public is very apt to think that whoever 
takes alcohol, no matter how moderately or 
what the form of the drink, exposes himself 
to these abnormities, and I often imagine that 
this comes from the fact that the pubhc reads 
medical books, and among other causes of dis- 
ease finds " chronic alcoholism," which it sim- 
ply identifies with any regular use of alcoholic 
drinks, and then comfes the picture of those 
diseases hke a bundle of swords of Damocles 
hanging over the head of him who takes a 
glass of Rhine or Moselle wine. 

This fancy is not justified. It is self-evi- 
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dent that the " chronic alcoholism " of medi- 
cine is always associated with the protracted 
immoderate use of alcohol, for as soon as we 
pass from this to the reasonable use of alcohol 
by moderate men there is no further special 
connection between it and any sort of disease. 
So on this point the public need not be anx- 
ious, especially as, even in cases of immoderate 
consumption, the connection in question is not 
always exactly made out, particularly with 
regard to the ethyl alcohol contained in the 
drinks. This is soon shown if we bring the 
whole question to a sharp focus. In practical 
life we meet with three sets of facts: (a) As a 
rule notorious drinkers sooner or later show 
one or another, often several, of the bodily 
abnormities mentioned. Nevertheless — and I 
could give details of personal observations — 
not a few of these persons reach the age of 
seventy and over, and stick to their calling 
up to such an age. That tallies with the fact 
that drinkers are always found among the old- 
est people, (fe) There are many instances of 
persons who, without quite being topers, take 
all through life their good glass of wine, beer, 
or liqueur, and never show these abnormities, 
(c) There is no lack of persons who have used 
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alcoholic drinks much less freely than those 
mentioned under b, using only a minimum, 
and yet have one or another of the diseases in 
question. 

Such are the facts. It cannot be main- 
tained, therefore, that he who abstains from 
alcohol has a much greater prospect of escap- 
ing the diseases mentioned than the moderate 
alcoholist. It is only when we compare the 
abstainer directly with the toper that we find 
the former with the better prospects. 

Therefore we may here say at once that, of 
the various causes that may produce the dis- 
eases in question, there can come into play 
only the continuous notoriously immoderate 
use of alcoholic drinks. Now, it is naturally 
of the highest importance to know how fre- 
quently such is the case and what part is 
played by ethyl alcohol itself. Unfortun- 
ately we cannot at present answer this ques- 
tion satisfactorily. We know, for example, 
with regard to premature calcification of the 
walls of the Islood- vessels [4], that in twenty- 
five per cent, of the cases there is present 
" chronic alcoholism," therefore chronic im- 
moderate use of alcohol. That ought to be a 
clue. But, on reflection, we find ourselves un- 
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certain if even seventy-five per cent, of the 
cases are not connected with chronic alcohol- 
ism. Then somebody exclaims: If three 
quarters of the cases occur independently of 
alcoholic drinks, then there are so many cases 
of arteriosclerosis (t"he scientific term) thus 
produced that, among the twenty-five per 
cent, accompanied by chronic alcoholism, cer- 
tainly there are so and so many that would 
have occurred without it and must have been 
due to some other cause. 

We do not know, then, how many persons 
become affected with arteriosclerosis in con- 
sequence of alcoholic drinks. We know only 
that they are fewer than twenty-five per cent. 
That is the only logical conclusion possible, 
and the cause becomes much more uncertain if 
we inquire with regard to the part played by 
drinks containing ethyl alcohol itself. Not 
only on the strength of statistics, but also on 
that of certain experiments, we have reason 
to assume that the continued immoderate use 
of ethyl alcohol itself, especially the immoder- 
ate use of concentrated alcohol, may produce 
arteriosclerosis. But according to statistical 
data alcohol alone plays no part; the much 
more potent fusel oil enters into the question 
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(with many dram drinkers) , and in other cases 
there is the surcharging of the circulation with 
fluid (with immoderate drinkers of beer and 
wine), which, together with the concomitant 
overnutrition of the individual, is sufficient to 
wear out and damage the walls of the blood- 
vessels. This may have its effect quite inde- 
pendently of the substances contained in the 
drinks. 

In order, therefore, to ascertain the number 
of cases occasioned by the use of alcohol, we 
must deduct from the twenty-five per cent, all 
those in which arteriosclerosis would have oc- 
curred without alcohol. That gives a first 
residue, and from that we have again to de- 
duct all those in which fusel oil or colossal 
cramming of the circulatory organs with fluid 
may have caused arteriosclerosis. Thus we 
get a second residue, and this shows the part 
actually played by alcohol itself. By the 
simple procedure of ascertaining whether in 
cases of arteriosclerosis there is concomitant 
chronic abuse of alcohol or not one wiU never 
arrive at a solution of this question, and this 
method must, for the reasons given, result in 
too sharp a charge against alcohol, and since 
this simple method is so commonly appealed 
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to in all the diseases mentioned, when the at- 
tempt is made to ascertain the relation of alco- 
hol, my objections to it in connection with 
arteriosclerosis may be applied to the other dis- 
eases. It is therefore a task of the utmost 
difficulty, for the most part at present impos- 
sible of performance, to determine the part 
played by alcohol in the production of these 
diseases, even in cases in which the fact of 
chronic abuse of alcoholic drinks is established. 

Atrophy of the liver depends very decidedly 
upon the circumstance that the subject used 
alcoholic drinks that were concentrated and 
conta,ined fusel oil. In England it is called 
" gin drinker's liver," which we may translate 
" the liver of spirit containing fusel oil," for 
if the physician has to deal with a community 
that drinks beer or wine, he may enjoy a large 
practice for many years together without 
meeting with a case of the disease. Here, 
quite as with dipsomania, it is important to 
know positively if atrophy of the liver occurs 
in those who use exclusively light and medium 
heavy beers and wines. 

As regards the consequences of the immod- 
erate use of beer, one may say at the present 
time that probably it is only to the slightest 
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extent that they can be imputed to the alcohol 
contained in the beer, for the immoderate beer 
drinker and the immoderate drinker of spirits 
are in this respect as unhke as possible. I 
may say that, if the spirit drinker shows 
rather the outward marks of shrinkage (being 
lean, ill nourished, haggard, and dried up), 
the immoderate beer drinker shows corpulence 
broadening, and relaxation (being fat, puffed 
up, and well nourished) . In short, the purely 
external distinction is so great that with- 
out further thought one may say that both 
the alcohol contained in spirits and that 
contained in beer (in each case the same ethyl 
alcohol) lead to nothing more than a certain 
modification of figure. But in both sets of 
symptoms a very important part must be 
ascribed to the non-alcoholic constituents of 
the drink. In the case of spirits the fusel con- 
stituents are prominent, if there are any, and 
in beer the rich carbohydrates and especially 
the much increased consumption of fluid as 
such. While therefore with the dram drinker 
the nervous symptoms and those of atrophy 
predominate, with the beer drinker the circula- 
tory symptoms are always prominent (dilata- 
tion, softening, and fatty degeneration of the 
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heart), and to them is added m cases of ex- 
cessively immoderate use of beer atrophy of 
the kidneys, which, however, is not now at- 
tributed to the alcohol in the beer. 

And so, for example, it is now very probable 
that the so-called " beer heart " has but little to 
do with alcohol. This really has its origin in 
overnutrition (with the consequent deposition 
of fat in organs in which fat cannot be used) 
and in the colossal overtaxing of the function 
of the heart. I have known persons who 
drank more than nine quarts of beer daily. 
Now, all this liquid has to pass through the 
heart and the blood-vessels before it can be 
eliminated from the body. Upon this depend 
nine tenths of the consequences of immod- 
erate beer drinking. That has been proved to 
me to the extent of my having observed how 
the same affections of the heart occurred to 
persons who took little alcohol and none regu- 
larly, but in other respects were very good 
livers, and drank a great deal of coffee, water, 
etc. A man can quite ruin his blood-vessels 
and his heart by daily increments of the fluid 
ingested, even if it be only water. 

The results in cases of continued immod- 
erate use of alcoholic drinks are as follows : It 
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cannot be denied that it may cause the diseases 
mentioned (atrophy and degeneration of tis- 
sues or organs). But I say that we do not 
know how often that actually is the case, and 
I must come to the conclusion that it is not so 
frequent as statistics apparently show. I 
say, further, that we are much more in the dark 
concerning the part played by alcohol, and 
that it is accused too pointedly and with too 
much prejudice. 



IV 

THE MODERATE USE OF ALCOHOL AND THE 
OCCUEEENCE OE DISEASES 

We come now to a question of the greatest 
importance to us, namely, that of the relation 
of the diseases mentioned to the regular mod- 
erate use of alcoholic drinks, or, more correctly 
expressed, to the question of whether there 
really is any such relation. I say that this 
is the most important question connected with 
the whole subject, the only one interesting to 
the public, because nobody is astonished or 
disquieted if the immoderate use of these 
drinks causes diseases, for nobody expected 
anything else. But it would be disquieting 
and notable in its bearing on human experi- 
ence if even the moderate use of these drinks 
caused disease. As a matter of fact, I do not 
know of an instance in which the moderate 
use of good alcoholic drinks has given rise to 
disease. I am quite well aware that an effort 
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is now being made to connect, not only gout, 
but also certain heart diseases with the moder- 
ate use of good alcoholic drinks, and even the 
best, but I hold, not only that this attempt is 
without adequate scientific support, but that 
it is scientifically unjustifiable. At the first 
glance, indeed, the facts seem difficult and 
the outlook for the friend of a good glass of 
wine or beer looks cloudy. The fact that gout 
attacks by preference those persons who have 
hved well and still do so, and the fact that 
heart diseases, of which I shall speak furthet, 
occur preponderatingly in well nourished per- 
sons in good circumstances, do not present the 
question. Now, naturally, whoever among us 
" hves well," in accordance with prevailing 
custom, takes very good alcoholic drinks along 
with all the other good things which must not 
be forgotten. Indeed, I go still further. I am 
not at all in accord with the statement that 
alcoholic drinks play a certain part in the dis- 
eases of those who for years have lived well. 
The connection is quite different from what it 
is with the toper, and it is here not a question 
of the " specific action " of alcoholic drinks, but 
without exception that of the overnourished 
person, with whose diseases every substance 
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taken has something to do, provided it nour- 
ishes, and therefore alcoholic drinks in so far 
as they are nutritious. 

Each and every alcoholic drink nourishes 
simply because it contains alcohol, which be- 
longs to the nutrients (compare the appro- 
priate paragraphs in the scientific part of 
this treatise). Such drinks are nourishing in 
varying degrees because they are differently 
constituted, that is, they contain different 
amounts of other nutritive substances. That, 
too, is pre-eminently true of good beers. And 
because alcoholic drinks are not mere bever- 
ages, but also nutrients, beer being particu- 
larly rich in nutrient substances, they tend, 
like all other nutritive substances without ex- 
ception, to set up overnutrition whenever the 
general mode of life of the individual favours 
such a result. That is the case Tinder the best 
of circumstances when high living is asso- 
ciated with insufficient muscular exertion. 

But that is the class peculiarly subject to 
gout and to dilatation, relaxation, and muscu- 
lar degeneration of the heart, which become 
extraordinarily less common when we come 
down to the poor or to those who, while they 
may indeed live well, use up their surplus of 
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rich food by regular and strenuous muscular 
work. So the overnutrition is not the conse- 
quence of good living, but of that plus insuf- 
ficiency of muscular activity. The two should 
never be considered separately. Hence the 
very important fact that we can be the less 
careful about food and drink (including alco- 
hohc drinks) the more muscular work we do 
daily. 

There can be no doubt that we possess the 
most important " exhaust " in our muscular 
work. But in order that this apparatus may 
work properly, there must be actual muscular 
exertion, and it must involve as many of the 
muscles as possible, a condition that is by no 
means fulfilled by every sport or by the con- 
ditions of prosperity incident to modern life 
as enjoyed by those who " live best." In con- 
sequence of this deficiency, the nutriment is not 
used up, and so it goes to promote stoutness. 
It causes a deposit of fat, which, however, is 
not the only consequence of overfeeding. 
We can all picture it, and we know what 
it unfortunately means, but we know also that 
it has not been sufficiently studied. The or- 
ganism not only is burdened with a deposit of 
superfluous nutriment, but it strives to free 
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itself from it as much as it can, and conse- 
quently quantities of decomposition products 
are constantly formed, and they wear out the 
organs charged with their elaboration and 
elimination. It is in this respect that the ex- 
cessive ingestion of albumin is particularly 
injurious. And too great an ingestion of 
liquids has the same wearing effect on the cir- 
culatory organs and much more. 

While many of the procedures of our mod- 
ern life have unexpected consequences, always 
diminishing our muscular work more and 
more (think of the facilitation of transporta- 
tion when it would be better for many to go 
home on foot from the office or the factory), 
on the other hand there is contributory the 
prevailing desire to know the nutrient value 
of whatever is consumed, together with the 
erroneous view that alcoholic drinks are solely 
beverages — all ending in overnutrition. 

I hold it to be distinctly dangerous for a 
man who does no active muscular work to take 
alcohohc drinks, especially beer, simply as a 
beverage. It cannot be too much insisted 
upon that they also nourish and that the rich 
beers are highly nutritious. It does not neces- 
sarily result that a person must avoid these 
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drinks, but that he must take their nutrient 
power into account if he lets them figure in his 
daily hfe. If a person drinks a certain num- 
ber of glasses of beer in a day, he must reduce 
his other nutrients in proportion. And the 
more freely a man takes alcoholic drinks, es- 
pecially good beer, so much the more must he 
cut down the amount of his other food. Thus 
only can he adjust the total of his food to the 
conditions of health. 

Therefore he who drinks a glass of wine, 
beer, or hquor need not be disturbed, but he 
must take into account the nutrient matter of 
these drinks, just as at a dinner he need not 
concern himself with the first course, but 
should bethink himself of the nutritive value 
of the succeeding courses. If one chooses not 
to hmit his food, he must put in muscular 
work accordingly. It is certainly no accident 
that diseases of the overnourished, such as 
gout, relaxation and dilatation of the heart, 
and premature degeneration of the muscular 
tissue of the heart and of the blood-vessels, 
occur much more rarely in those who, whether 
from poverty or from regard for the old 
demonstrations concerning alcoholic drinks, 
are careful about them. Persons of the latter 
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class reckon very closely with the nutritive 
value of alcoholic drinks, especially beer. 

Having settled this point, we must make it 
known that we here have to deal with the con- 
sequences of overnutrition and not with the 
specific efPects of alcohol. It must be recog- 
nised at the outset that in this matter it is a 
question, not of " views " or of " hypotheses," 
but of an exposition well founded on facts, 
and, in the second place, that, as has been said, 
overnutrition has been too little studied to 
enable one to follow it in its ultimate connec- 
tions. Not only is the overnourished person 
corpulent, but he furnishes the chief contingent 
of the gouty, those who become prematurely 
arteriosclerotic, those who at about the age of 
fifty-five or sixty suffer with heart trouble and 
die of that or of some other sudden attack. 

Everybody knows that corpulence depends 
/ on overnutrition, but it ought to be known 
also that the special diseases here mentioned 
are dependent on the same cause, and not on 
the specific action of alcohol. Therefore I 
shall not content myself with simply referring 
to those passages in the scientific part in which 
it will be set forth how little the moderate use 
of alcohol has to do with the muscular struc- 
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ture of the heart. But I shall adduce certain 
facts that are more convincing than the ex- 
periments thus far mentioned. 

Let us see, then, what cases they are that 
we are dealing with. Generally it is a per- 
son beyond forty years of age, tall or short, 
but always corpulent, belonging to a class that 
do not limit their food and drink to what 
is necessary. (The poor are hardly ever 
affected.) They have lived well for years, 
that is, they have taken abundantly of the 
best that the kitchen and the cellar afforded. 
Neither their calling nor their temperament 
involves bodily exertion, but permits of their 
avoiding it. As a rule they are mentally well 
equipped, very often they are persons of 
prominence, and their children are usually 
healthy. Thrifty and prosperous, they live a 
life of ease until with advancing years some 
one of the diseases mentioned sets in. The 
following considerations show that with them 
alcoholic drinks have operated as nutritive 
material among nutritive materials, and not 
specifically as alcohol: 

a. The persons affected hardly ever show 
the actual, indubitable effects of the immoder- 
ate use of alcohol, the specific symptoms of the 
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toper. I have already said that it is mentally 
that they often play a prominent part, and not 
alone in the field of fancy, but in practical life, 
in situations demanding the keenest intelli- 
gence and often an iron will. These cases are 
of the highest importance because in his fifties 
a man is frequently laid up with paralysis, 
which nobody would have expected, in the 
flower of his capability, who in his situation 
was a power of the first rank and who has a 
number of healthy and often very capable 
children. In short, there is no trace of the 
mental effects of alcoholism. 

b. Side by side with such cases we may 
often place a certain number of others in which 
not one of these diseases exists, either heart 
affections or premature calcifications or gout, 
though the persons have often kept on tak- 
ing increasing amounts of alcohol in the 
form of alcoholic drinks. They are those in 
whom there is no overnutrition, as the first 
glance at them shows. They are persons who 
either are two poor to " live well," or, being 
able to do so, give their muscles regular and 
adequate exertion, whether from tempera- 
ment, from inclination, or from the require- 
ments of their occupation, or, though they take 
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alcoholics in abundance, are particularly mod- 
erate in other respects. 

c. By the side of these we may place still 
other cases in which through life the use of 
alcohol has been insignificant, and yet at the 
age of forty or fifty affections of the heart oc- 
cur. It is certain that in this third set of cases 
there is no question of overnutrition. Not in- 
frequently these affections of the heart attack 
women at the same time of life, and in districts 
famous for good living. For the rest, the 
women are in the best of circumstances. 

The result is as follows, then : We meet with 
gout and with the heart diseases mentioned in 
cases of overnutrition (which means an excess 
not only of fat, but usually of albimiin also), 
quite without regard to whether the affected 
persons were fond of alcoholic drinks or not. 
But much more rarely do we meet with these 
cases where there is no overnutrition, inde- 
pendently of whether the persons took no al- 
coholic drinks at all or took them freely, often 
very freely. 

This having been established, we must now 
deal with a further point : It may be imagined 
that in the overnourished alcohol acts all the 
more " as such " because it is not oxidised in 
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the body so rapidly as in those who are not 
overnourished. To simplify this point, I will 
here remark only briefly (for it will be 
thoroughly set forth in the scientific part) that 
for the most part we use up the alcohol 
ingested, which therefore disappears " as 
alcohol." Transformed alcohol is alcohol no 
longer. We will say, further, that we use up 
the nutrient alcohol the faster the more mus- 
cular work we do and the less we take of other 
nutrients. Hence it is quite natural that the 
overnourished person who is not very active 
does not so quickly oxidise alcohol that it can 
no longer act in him as such, for then the de- 
ficiency of muscular exercise leads to less need 
of nourishment and calls for a reduction of 
other nutrients (albumin, etc.). It seems to 
me beyond question therefore that in the sys- 
tem of the overnourished person the alcohol of 
the wine taken circulates longer as alcohol 
than in that of a person who is not over- 
nourished, and it may be imagined that thus 
in the course of time the alcohol becomes path- 
ogenic even when it is taken in moderation. I 
will not deny that for a time I myself thought 
so, but I must add that I soon became unable 
to regard this as the correct standpoint. 
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If it were really true that in the overnour- 
ished the alcohol taken by moderate drinkers 
circulated too long " as such," gout and the 
heart diseases mentioned must eventually be 
much commoner even in the poor than is actu- 
ally the case. There are among the poor so 
many who, though by no means overnour- 
ished, take alcohol very often every day that 
it seems to me less important how long the 
" alcohol as such " circulates in their bodies 
than in those of the overnourished moderate 
drinkers in better circumstances. Neverthe- 
less, the diseases in question are really more 
seldom met with in them, as has already been 
shown by the average greater duration of life. 

Fvu-thermore, the toper of the class in which 
there is no question of overnutrition, espe- 
cially the notorious drinker who is not at the 
same time overnourished (therefore virtually 
the dram drinker, most rarely the beer toper, 
because beer is too nutritious), consequently 
the person in whom almost as a matter of 
course much more unoxidised alcohol circu- 
lates than in the moderate but overnourished 
alcoholists of the better classes, does not fur- 
nish the chief contingent of those who suffer 
with gout or the heart diseases mentioned. 
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Whence, otherwise, come the old topers? How, 
then, can it be the toper that chiefly comes to 
delirium? He must long since have suc- 
cumbed to a heart attack if his heart is so 
extraordinarily more sensitive to alcohol than 
that of the toper whose nervous system has al- 
ways been more or less aflFected. 

The relations are different, then, and even 
in the face of these facts I cannot specially 
connect the gout and the heart diseases of the 
overnourished in better circumstances with 
alcohol, and in particular, as has been said, 
we hardly ever see gout or the heart diseases 
mentioned associated with the typical conse- 
quences of the too protracted circulation of 
an excessive amount of alcohol in the body, 
namely, the effects on the central nervous sys- 
tem, especially the mental results of the abuse 
of alcohol. 

Even if in the overnourished person alcohol 
as such does remain longer unconsumed in the 
system, there is too little of it to ruin the or- 
gans. I see no other way out, then, than to 
ascribe these diseases to the overnutrition it- 
self, and only because, in the presence of the 
latter, everything that is particularly nutri- 
tious, without exception, promotes and con- 
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tributes to overnutrition, and alcoholic drinks 
among the rest, since from their entire con- 
stitution they must act as nutrients and not 
specifically upon the organs. 

It practically follows from the foregoing 
that one cannot by renouncing alcohohc drinks 
avoid the gout^ and the heart diseases men- 
tioned which affect so many able men in good 
circumstances about the fiftieth year and often 
earUer. One should rather avoid overnutri- 
tion or seek to correct it if it is already present. 
And that is not incompatible with the mod- 
erate use of alcohol drinks if one is careful 
to take enough exercise and is moderate in 
eating and drinking. He who gets weighed 
from time to time and keeps watch on his 
appearance (his girth, etc.) may always be 
sure whether he is overnourished or not. 

Conclusion of this chapter: A special rela- 
tionship between the use of alcohol and the 
occurrence of diseases has not been made out 
so far as regards the moderate use of good 
alcoholic drinks. 

' The few cases of " gout of the poor" play no part in this 
matter, and are easily explained otherwise. 
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THE USE or ALCOHOL AND THE CUBE OE 
PREVENTION OF DISEASES 

It is tolerably self-evident that medical ex- 
perience of the use of alcoholic drinks for 
strengthening and treating sick persons re- 
veals nothing against the moderate use of 
alcohol. Indeed, it speaks in favour of it, 
and usually the employment of alcohol in 
medical practice is opposed only by teetotal- 
lers. At present there seems to me to be 
little probability that clinical medicine will 
consent to the elimination of alcohol from its 
stock of remedies, and such will always con- 
tinue to be the case, because the use of alcohol 
in the sick-room is by no means the survival 
of an old routine, but is securely founded on 
experience now confirmed by special physio- 
logical investigation in almost every particu- 
lar. The scientific portion of this treatise will 
show in all its details that the physician who 
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prescribes alcoholic drinks for the sick in ac- 
cordance with experience stands thoroughly 
abreast of modern science. 

Now, manifestly, it is not incumbent on me 
to enumerate here aU the cases in which the 
physician orders alcoholic drinks. That be- 
longs to the text-book of therapeutics, and 
necessarily, because the physician has to in- 
dividualise according to the requirements of 
the case. It is in the administration of alco- 
holic drinks to the sick that the experienced 
practitioner rises superior to theoretical spec- 
ulation. The modern physiological investiga- 
tion of alcohol is sustained in so far as it is in 
agreement -wdth what medical experience has 
estabUshed, which it explains as scientifically 
founded, and the progressive physician finds 
in it more to favour the freer use of alcohol in 
the sick-room than to restrict it. Extraor- 
dinarily more common, consequently, are the 
cases in which the physician prescribes alco- 
holic drinks, and, be it understood, not merely 
as a means, as a vehicle, for supplementing 
other substances in the deranged organism, 
but quite directly for the sake of the peculiar 
action of these drinks. 

From the earliest childhood to the most ad- 
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vanced years, there is hardly a period of Ufe 
in which wine is not ordered with the best re- 
sults. Only there is this difference, that in 
childhood alcohol is given purely as a medi- 
cine, while in adult life it is used partly as 
such and partly as a dietetic agent, to be used 
more and more as a beverage and as a nutri- 
ent. According to the object aimed at, the 
amount to be used is naturally variable. Where 
it is to be used steadily, it may be taken to the 
extent of a bottle of wine daily, together with 
a glass of cognac. Where it is used rather for 
its mere medicinal effect, the variation is 
greater, and, according to the case and the 
time of life, the amount may range from a 
coffeespoonful of Tokay, diluted with water 
and given in the course of from twelve to 
twenty-four hours, for a nursling, to a whole 
bottle of heavy wine to be given under certain 
circumstances to a very weak feverish person. 
What the physician wishes to accomplish 
is of importance, whether he simply aims to 
stimulate the digestion or to allay nervous ir- 
ritability, whether failure of the heart is to be 
prevented, whether nutrition is to be promoted 
(alcohol is a nutrient easily taken and very 
readily absorbed) , or whether the distribution 
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of blood is to be affected, etc. All these con- 
siderations appeal only to the physician and 
not to the laity. It is enough for them to 
know that the physician, even when he orders 
alcohohc drinks for them, stands wholly on 
scientific ground and need not be regarded 
uneasily. The layman need not be puzzled 
if he notices that his physician restricts the use 
of alcohol by certain other patients or forbids 
it (the latter, for example, in many cases of 
kidney disease). In this respect alcohol is in 
no peculiar position, but is in company with 
the best recognised beverages and nutrients. 
Celery and asparagus are also reduced to a 
minimum in kidney diseases, and sugar in dia- 
betes and albmnin in kidney disease and gout. 
Nevertheless, in other cases the doctor allows 
carbohydrates and in still others albimiin lib- 
erally. His directions relate wholly to the 
particular case, and nothing would be more 
unscientific than to treat all cases alike. If, 
then, one seeks to deduce from all this great 
field something of direct importance or only 
worth knowing as a generalisation, it can re- 
late, so to speak, only to such points as play 
a part in the daily life of the individual pa- 
tient; points which in the ordinary hfe of the 
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laity must not be wholly lost sight of. Here 
I have less in mind the significance of alcohol 
as a nutrient and less the fact that a stiff 
glass of grog taken at the right moment aborts 
many a chill in its beginning, or the employ- 
ment of alcohol in weakness of the heart, be- 
cause in such instances the physician must be 
on the spot in person; I have in mind much 
more the significance of alcoholic drinks for 
the degree of our nervous irritability and for 
the distribution of the blood in our body. 

In regard to this, we must understand clearly 
what the terms distribution of blood and nerv- 
ous irritability mean. As concerns the dis- 
tribution of blood, that is quickly arrived at, 
for at the present day the laity are well aware 
that the blood in our body is not always evenly 
distributed, but that, according to circum- 
stances, there is at a given time more blood in 
the skin or the muscles, and consequently less 
in the internal organs, or, vice versa^ less in the 
skin or muscles and more in the internal or- 
gans. According to the needs of the organ- 
ism and the conditions of life, the distribution 
of the blood varies more or less, owing to the 
action of a nervous mechanism that regulates 
it (of which I shall have more to say in the 
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scientific part) and to the activity or inactivity 
of the muscles. As has been said, all this is 
perfectly well adjusted to the health and needs 
of him who is in a normal condition. 

But naturally this does not do away with 
the fact that under certain conditions of life 
the whole distribution of the blood is often 
unfavourable. This happens, for example, 
when the one or the other distribution is fav- 
oured, as when the habitual daily work is such 
as to induce a lack of blood in the skin and 
gorge the organs with blood, or when, on the 
other hand, intentionally or unintentionally, 
those measures are avoided which tend to fill 
the skin with blood, withdrawing it from the 
internal organs. In all such cases there is an 
almost constant congestion of the internal 
organs, and it is self-evident that this may 
cause not only discomfort, but also actual dis- 
ease of the organs — for example, intestinal 
diseases and those peculiar to women. 

Such a course of life is seen in dwellers in 
towns, because for the most part they are with- 
out daily muscular exercise. Unfavourable 
as this is in itself, it may to some extent be 
counterbalanced if such persons will use means 
that favour a flow of blood to the skin, for 
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thereby they will relieve the internal organs of 
blood. But among all our articles of food and 
drink the only such are alcohohc drinks, in 
consequence of the alcohol they contain. In 
the scientific part we shall show more thor- 
oughly that they dilate the blood-vessels of 
the skin, but constrict those of the internal 
organs, thus relieving the latter of blood, for 
the repletion of the vessels of the stomach that 
they produce is a local effect, restricted to the 
stomach and lasting only so long as the alcohol 
remains in it; that is not very long, for the al- 
cohol is very rapidly absorbed from the stom- 
ach into the fluids of the body. 

It is therefore unquestionable that the use 
of alcoholic drinks plays an important part 
with the modern person who is not muscularly 
very active, and they are all the more neces- 
sary for him because he takes more of other 
articles, such as coffee and tea, which possess 
the special property of lessening the blood in 
the skin and sending it to the internal organs, 
than were used in former centuries (for coffee 
and tea were first introduced into Germany 
in the seventeenth century and were not very 
generally used before the second half of 
the nineteenth century). This property of 
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tea and coffee is owing to their active con- 
stituent, caffeine, which with absolute cer- 
tainty constricts the blood-vessels of the skin 
and dilates those of the abdomen- So certain 
is this that a learned man experimenting with 
caffeine became affected with haemorrhoids 
during the experiment, and they disappeared 
when the use of caffeine was discontinued — a 
fact known, for that matter, for the last thirty 
years [5]. And, true, as it is that the laity 
very seldom drink daily enough strong coffee 
to equal the amount of caffeine used in this ex- 
periment (although the average consumption 
of coffee by us is most incredible) , the experi- 
ment shows strikingly that with our coffee and 
tea we are daily ingesting a substance which 
especially narrows the blood-vessels of the skin 
and enlarges those of the abdominal organs. 

We thus see, then, that there is nobody in 
more urgent need of the regular daily use of 
alcoholic drinks than the modern man who 
takes little exercise, but often takes coffee or 
tea with his breakfast, after dinner, in the 
course of the afternoon, and frequently in the 
evening. His mode of life disposes to stag- 
nation of blood in the internal organs. We 
see, further, that knowledge of this specific ac- 
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tion of alcohol on the one hand and of caffeine 
on the other is very important for every lay- 
man. But I do not think it necessary to 
strike out coffee and tea from the list of arti- 
cles taken daily. Only it is not correct either 
to use an article of luxury immoderately or 
else throw it overboard altogether; it is not 
right with regard to anything consumed. It 
would be doing too little in one direction and 
too much in another. And by so doing a man 
misses not only much of the pleasant proper- 
ties of the article, but also much of its useful 
features. The only correct point of view is 
for a man always to be moderate and to govern 
the amount of beverages that he takes by the 
amount and kind of their activity. So long 
as he confines himself to his own wholesome 
experience, without regard to fashion, he will 
always get along well and can take coffee and 
tea without harm. It is not necessary, there- 
fore, to avoid coffee and tea entirely, but it is 
necessary, especially for those who take but 
little daily exercise, and they are the majority, 
to take more alcohol than coffee and tea, as an 
instructive professional man informs the pub- 
lic. It is important to drink wine or beer at 
dinner and to accompany the cup of coffee 



72 The Use of Alcohol 

with a liqueur or cognac. But if a man will 
avoid alcohol altogether, I hold it to be proper 
for him to avoid coffee and tea at the same 
time. Either both should be taken in corres- 
ponding amounts (alcohol and caffeine) or 
none of either. 

It is clear, then, that a modern person of lit- 
tle muscular activity who abstains from alcohol 
but drinks a good deal of coffee and tea, car- 
ries out the regimen best calculated to main- 
tain an excess of blood in the abdomen, and it 
is not to be wondered at that such a person 
has digestive derangements, chronic constipa- 
tion, hsemorrhoids, and diseases pecuUar to 
women, with corresponding poverty of the 
blood and nervousness, much more commonly 
than they are met with where on the average 
the consumption of alcohol exceeds that of 
coffee and tea. The Romans, for example, 
though generally moderate in the use of al- 
cohol, are still more so in that of caffeine. In 
German countries the amount of coffee con- 
sumed annually per capita is from five to eight 
times as great as in Italy or Spain. 

Such is the state of the case with regard to 
the distribution of blood, and quite similar re- 
lations obtain in the matter of nervous irrita- 
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bility. As to what a nervous person is, the 
laity are tolerably well informed at the pre- 
sent time, although the relations are more com- 
plicated than in the matter of the distribution 
of blood. That a man of a sanguine or choleric 
temperament may go on for a long time with- 
out being nervous is well known. The hot- 
headed and the triflers are perhaps the least 
nervous ; with them it is a matter of quite other 
conditions of the nervous system. We observe 
in them, in the first place, an abnormally 
heightened reflex excitability — a matter that 
we shall here mention rather cursorily, because 
we shall deal quite thoroughly with reflex ex- 
citabihty in the scientific part. The person 
with exalted reflex excitability suffers by 
the fact that his central nervous system re- 
acts much more decidedly to external irrita- 
tions and impressions than that of the man 
who is not nervous. And it reacts by mus- 
cular movements, partly by contractions and 
partly by general muscular restlessness. The 
nervous man's muscles contract more firmly 
than a healthy man's on sudden and strong 
external impressions. A continued source of 
irritation, such as the rattling of a waggon, a 
dazzling light, or loud talk, causes him a more 
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or less pronounced muscular restlessness. The 
whole phenomenon is involuntary. The nerv- 
ous man is the victim of the reaction of his 
central nervous system to external irritants, 
>vithout his wilhng it. His part in the reac- 
tion is that of a spectator who cannot much 
change what is going on, but is very decidedly 
affected by it, because the same central nerv- 
ous system is the seat of his conscious mental 
processes. The involuntary reaction of his 
central nervous system to the external irritant 
gives him a concomitant continuous sensitive- 
ness, and so continually disturbs the rest of his 
mental life. 

If, then, the nervous person is doing some- 
thing and for a moment directs his attention 
away from himself, it needs only that the rat- 
tling of a waggon or the loud crying of a child 
should strike upon his senses to disturb him. 
To such sounds, as has already been said, his 
central nervous system reacts at least with a 
more or less decided and general muscular un- 
rest. An inclination to the most various 
movements sets in, and since all these move- 
ments obtrude themselves on his consciousness 
in the shape of muscular sensations, there are 
suddenly aroused in him mental processes, 
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corresponding to such sensations, which con- 
stantly thrust themselves into his remaining 
mental activity, disturb it, and hinder its flow. 
Thus he is diverted and it becomes very dif- 
ficult for him to concentrate his attention. 
And since, in order to do what he wishes to 
do, he must continually and voluntarily strive 
against this fidgettiness and these muscular 
sensations, all this tends to hamper him, so 
that his work eludes him, fatigues him, and 
costs him labour. He then does everything 
convulsively, so to speak, that is, with an ex- 
penditure of mental and nervous energy that 
a healthy person would not need to exert, be- 
cause the latter unconsciously overcomes the 
feelings that intrude upon his conscious life 
without having to battle against them continu- 
ally. This he need not do, because his central 
nervous system does not react to every trifle 
with muscular restlessness or contractions, 
since he has no exaggerated reflex excitability. 
So it comes about that the nervous person has 
a very irritable central nervous system and is 
so easily fatigued. They call it irritable weak- 
ness or neurasthenia. 

Now, the disease picture of neurasthenia is 
not really uniform, as is proved by the de- 
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scription of different forms, and so it may 
often be the case that exalted reflex excita- 
bility does not seem to be especially pro- 
nounced. But that does not in the least alter 
the fact that it is generally present in the nerv- 
ous and is rather typical of the condition of 
nervousness. I may say that it is self-evident 
to him who understands physiology and psy- 
chology that this exalted reflex excitability, as 
soon as the exaltation reaches a certain degree 
and is tolerably permanent (and that is the 
case with the nervous person) , causes the dif- 
ficulties and disturbances of mental life that 
have been mentioned. So it is with the fixed 
ideas of the nervous that they have mailed a 
letter without properly seahng it, or that they 
have not really closed a door that they in- 
tended to close (in consequence of which they 
open and close it repeatedly), or perform 
many acts that seem laughable to the person 
who is not nervous; they are the result of be- 
ing able to concentrate the attention only with 
an effort. But the latter is all the more diffi- 
cult because the central nervous system is 
fatigued by the heightened reflex excitability, 
which is constantly occupied with reactions to 
external irritants that are but slightly if at all 
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present in a healthy person, but always con- 
fuse the nervous person if he does not labor- 
iously " pull himself together." 

Briefly (for I cannot here go deep into the 
matter, but shall return to it elsewhere), it is 
all the same whether the heightened irritabil- 
ity, the exalted reflex excitability, is the cause 
of neurasthenia or only a symptom of it; 
this much is certain, that it is to the interest 
of every nervous person and everybody with a 
tendency to nervousness to so shape his mode 
of life, so far as may be practicable, that his 
reflex excitability be not especially increased. 
Everybody concerned, and it is well known 
that very many are, must therefore so regulate 
his diet as not to heighten his nervous irrita- 
biUty, his reflex excitabiUty. To that end, the 
public must be firmly impressed with the fol- 
lowing scientific facts: 

a. Of all the articles consumed by us, al- 
cohol is the only one that reduces our nervous 
irritability, especially our reflex excitability. 

6. The caffeine of coffee and tea heightens 
them. 

Those are two indisputable scientific facts, 
fundamental facts, that everybody ought to 
know, because regard for them may at least 
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prevent many an unpleasantness. Now, I do 
not go so far as to counsel absolute abstinence 
from coffee and tea, because of course every- 
body disposed to nervousness may always take 
alcohol in proportion to the caffeine taken in 
the form of coffee and tea, but, if he chooses to 
eschew alcohol wholly, he must also abstain 
entirely from coffee and tea. I need not here 
repeat all that I have said in regard to the dis- 
tribution of blood and its relation to the arti- 
cles mentioned, but will limit myself to this: 
He who in modern life avoids alcohol alto- 
gether and takes a proportionately increased 
amount of coffee and tea must hold his abnor- 
mal mode of hfe responsible for the onset of 
nervousness or for its increase. 

Often as we see heightened reflex excita- 
biUty in the nervous person, manifest as may 
be its connection with the mental condition of 
the neurasthenic, it is doubtful, as has been 
said, whether it is the cause or the consequence. 
I have already remarked that many now look 
upon it as only a casual phenomenon of nerv- 
ousness, the chief cause being mental over- 
work. The latter view does not in the least 
alter what has been said before. Even if 
mental overstrain is the effective cause of neu- 
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rasthenia, and the latter gives rise to height- 
ened irritabihty (in a way readily understood 
by physiologists), it is still true, without 
exception, that the persons affected should 
not take articles which raise the reflex excita- 
bility still more, but rather those that reduce 
it. Avoiding alcohol while taking coffee 
or tea not only may but must increase the 
nervousness. 

But in reality neurasthenics are not always 
persons who are mentally overstrained. The 
frequent occurrence of the trouble in women 
forbids the assumption that they are. And 
as a matter of fact neurasthenia is attributed 
to the most various causes. However that 
may be, it is certain that mental overstrain and 
hereditary taint are not the sole causes. It is 
much more probable that the rapid inicrease in 
the nervous characteristic of our times cor- 
responds to the simultaneous increase of some 
factor that favours nervousness under certain 
circimistances. That is sure. It is not far to 
seek. The modern rapid increase of nervous- 
ness runs parallel with that of the consump- 
tion of coffee. 

This fact is further supported by the follow- 
ing: In recent decades the consumption of 
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caffeine in Germany has made giant strides, 
and it is established by official statistics on tlie 
basis of the percentage of caffeine in coffee 
and tea that the German people consume an- 
nually several milhons of kilogrammes, corre- 
sponding to about ninety times as much coffee 
itself. This colossal consumption of coffee 
is virtually concentrated in the cities and the 
manufacturing districts. Since fractions of 
a gramme of caffeine may under certain cir- 
cmnstances cause undoubted disturbances of 
health, all these facts, estabhshed by various 
authors and pubhshed as a warning, should 
explain the modern increase of certain diseases 
of the heart and of the nervous system [6]. On 
the strength of my own observations I must 
agree with these authors, though I do not, like 
many of them, think the entire avoidance of 
caffeine necessary. 

We are living at present not merely under 
the sway of the moderate use of caffeine 
(against which I have nothing to say), but 
rather, in one region more than in others, but 
in many German districts quite decidedly, un- 
der that of a quite undeniably immoderate use 
of caffeine. On that particular point I have 
much to say. It is common to hear it remarked 
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that in the " coffee regions " weak coffee is 
generally used. But this is fallacious. On 
the strength of the weight of coffee beans con- 
sumed, it may be affirmed that he who takes 
his demi-tasse of Mocha with each of his two 
principal meals, but takes it strong, is far be- 
hind him who drinks weak coffee, but takes a 
great deal of it. On the average, the latter 
takes daily three or four times as much caffeine 
as the former, and often the difference is still 
greater. 

Now comes the question as to whether it is 
nervous persons who are so very much given 
to the use of caffeine. Answer: Surely. 
What is it that the modern person who is men- 
tally overstrained drinks as a rule in order to 
spur himself on? A great deal of coffee and 
tea — coffee morning and noon or afternoon 
and tea in the evening (often in the afternoon 
also). The third point here to be considered 
turns on the question. May not the caffeine con- 
tained in the coffee and tea account, not only 
for the exalted reflex excitability, but also for 
the other mental peculiarities of the nervous? 
Answer: Assuredly. Caffeine not only height- 
ens the nervous irritability (reflex excitabil- 
ity), which in itself explains many of the 
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mental conditions of nervous persons, as I 
have shown above, but it also acts directly as 
an excitant upon the cerebral apparatus as such 
and quickens our perceptive and conceptive 
faculties as well as those which connect ideas 
(association apparatuses). Hence its use dis- 
pels weariness, and its immoderate use causes 
wakefulness. Consequently, used moderately 
and at the right time, it is an agreeable and 
useful article for a healthy person. But 
caflFeine is used too frequently and in too great 
strength by those persons who constitute the 
majority of the overworked and nervous. 

Now comes the question of whether too 
much recourse to the help of coflPee has not 
given rise to the modern bustle (since he who 
uses coffee only moderately works better and 
with less haste, taking into account the quality 
of the work) , or whether the strenuous hfe 
and toil of the present time have not forced 
men to the constantly increasing use of coffee. 
As a matter of fact, the two go hand in hand. 
To force himself to work, even when he is 
weary or has no liking for it, a man takes con- 
tinually increasing doses of coffee, and thus 
causes excitement of the cerebral functions as 
such — perception, conception, and association 
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of conceptions — and the work itself urges him 
to greater haste and leaves him no rest, even 
if the task is done. Owing to this artificial 
stimulation, he now begins something new, for 
he is " not tired." To carry it out, he resorts 
to coffee again. And thus arises the " vicious 
circle " of the modern mode of life. Nat- 
urally these goaded nervous apparatuses are 
ultimately still more profoundly exhausted. 
Furthermore, caffeine taken in abundance (be- 
sides causing an increase of the reflex excita- 
bility and its consequences) makes the heart 
restless, and thereon in turn depend at least 
many mental disorders, and, vice versa, at- 
tacks of irregular action of the heart are caused 
by mental commotion. Therefore I hold it 
to be scientifically quite possible that at least 
very many cases of neurasthenia are intim- 
ately connected with the modern immoderate 
use of coffee and tea. And to this corre- 
sponds the further fact that there are the most 
neurasthenics in countries where the most cof- 
fee and tea is consumed, especially if the aug- 
mented ingestion of caffeine is accompanied 
by a reduced use of alcohol. Is it an accident 
that in North America there are the most 
abstainers from alcohol, that the same country 
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leads the world in the use of coffee and tea> 
and that there nervousness, neurasthenia, was 
" discovered," so to speak, by Beard about 
twenty-five years ago ? ^ Or, to come to our- 
selves, is it accidental that in Munich neu- 
rasthenia is much less common than in the 
portions of Germany known for their love of 
coffee? Is it an accident that those districts 
in Germany in which, for pecuniary reasons, 
the people really consmne less coffee than al- 
cohol furnish much fewer nervous persons 
than the others in which the people are not 
overworked mentally (for example, most of 
the women of many towns, who by reason of 
their station, besides what has been described, 
have no cares and lead very much the same so- 
cial life as many women of the world who are 
not nervous), in whom the preponderant use 
of caffeine is at once striking? Is all that ac- 
cidental? That cannot well be assumed; there 
must be a connection. 

We see therefore that the facts — the effects 
of caffeine on the one side and on the other the 
prevalence of the use of this substance in the 
districts concerned — make it scientifically, not 

It is hardly correct to say that Dr. Beard professed to have 
" discovered" neurasthenia. He did not even coin the word. — 
Translator. 
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only possible, but very apparent, that the im- 
moderate use of coffee and tea that is now 
so widespread has more or less connection with 
the modern diffusion of nervousness. And this 
indirect connection is heightened when an 
increased consumption of caflPeine is accom- 
panied by a reduced consumption of alcohol. 
All that is explained by the radical difference 
between the effects of alcohol and those of 
caffeine. 

Since in the scientific part I shall have to 
deal most thoroughly with the effects of alco- 
hol on the central nervous system, I shall here 
adduce only a few prominent facts, to give the 
reader a picture of the case. Coffee and tea, 
then, heighten the reflex excitability; alcohol 
reduces it. The former intensify the excita- 
bility of the perceptive, conceptive, and asso- 
ciation apparatuses; alcohol, taken regularly 
and moderately, leaves it undisturbed, though, 
taken immoderately, it reduces it. Alcohol, 
taken in moderation, stimulates us, but the 
kind of stimulation is quite different from 
that of coflFee and tea. 

We shall see further on that alcohol arouses 
and stimulates all our inner mental person- 
ality. But neither caffeine nor the other con- 
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stituents of coffee and tea do that. They 
stimulate only the apparatuses of appercep- 
tion, those of association as such, in short, those 
cerebral apparatuses whose action is directly 
mechanical. That such is not the stimulation 
of alcohol, that it has hardly anything to do 
with our stimulation as mental personalties, is 
evident from the fact that this caffeine stimu- 
lation of the cerebral apparatuses as such 
hardly affects our sentimental life ; on the con- 
trary, that suffers if this kind of stimulation 
is experienced too frequently and too intensely. 
In short, while alcoholic stimulation affects 
the entire inner personality (temperament, tal- 
ents, and sentiments) , and the merely percep- 
tive apparatuses and their activity secondarily, 
stimulation with coffee does not operate upon 
the feelings, the temperament, or the talents, 
but only upon the external perceptive appara- 
tuses as such, acting as a machine. Therefore 
the use of coffee favours rather the " me- 
chanical mental activities," it is a drink for 
such activities as pre-eminently promote dili- 
gence; alcohol, on the other hand, favours the 
creative mental faculties that give rise to ideas 
of strong feelings and exertions of the will.'^ 

'Naturally by " coffee" coffee beans, tropical coffee, must al- 
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From this comparison it will readily be seen 
that where the consumption of alcohol really 
exceeds that of caffeine conditions result that 
are naturally different from those that occur 
where the reverse is the case. Nervousness is 
only too intelligible ; one will therefore readily 
understand the author's point of view, accord- 
ing to which it is always proper for more alco- 
hol than caffeine to be taken daily, and this 
must not be reckoned in grammes, but accord- 
ing to the effect, and that everybody can 
readily test on himself. The moderate man 
soon knows whether or not he has taken too 
much of the one or the other- Naturally this 
rule requires great moderation in the use of 
coffee and tea, for the daily effect of the alco- 
hol ought to exceed that of the caffeine. And 
since a moderate man restricts himself to mod- 
eration in the use of alcohol as a rule, he has 
need of all the greater discretion in the use of 
caffeine. The immoderate drinker of coffee 
and tea would have to take so much alcohol as 
might be beyond his means, apart from con- 
ways be understood. The action of caffeine, as will be seen, 
affects the apparatuses of " external mental life". We shall 
recur farther on to this expression, which is short and very 
well understood by the laity, and contrast it with "internal 
mental stimulation." 
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siderations of health. The rule of life, " always 
more alcohol than caffeine," has the good qual- 
ity of restricting the moderate man to decided 
moderation in the use of coffee and tea. 

Simiming up our conclusions, we may say, 
then: We do not by any means deny that nerv- 
ousness and neurasthenia may occur without 
the abuse of coffee and tea (or without the use 
of these drinks while there is abstinence from 
alcohol). We stand, however, upon the as- 
sertion that, if the conditions of one's Ufe or 
his bodily constitution inchne him to nervous- 
ness, apart from exceptional cases, the immod- 
erate use of coffee and tea (quite particularly 
if it much exceeds the concomitant use of al- 
cohol, and certainly if it is accompanied by 
abstinence from alcohol) may be the sole cause 
of nervousness and commonly actually has 
that effect. It is therefore worth while to re- 
flect if the modern haste, so often adduced as 
the cause of neurasthenia, is not frequently 
an effect of the immoderate consumption of 
caffeine upon those affected. Wherever the 
use of alcohol much exceeds that of coffee and 
tea, people are not subject to the modern 
haste. Among the " modern claims on 
nervous force " there are always two — one that 
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gives rise to them and one that results from 
them. 

I think I have expressed myself clearly- 
enough: It is not that nervousness is caused 
solely by caffeine, but only that the shockingly 
great modern increase in the number of the 
nervous is brought into connection with the 
present extraordinary increase in the consump- 
tion of caffeine. And if anybody thinks that 
this connection is not sufficient to explain the 
prevalence of nervousness, but would adduce 
all other possible causes, he surely cannot, if 
he has followed up the physiological and 
pharmacological actions of caffeine and alco- 
hol, deny that the immoderate use of caffeine, 
in opposition to the use of alcohol and espe- 
cially if alcohol is at the same time abstained 
from, is tolerably certain to occasion nervous- 
ness. Therefore every man should know the 
two important facts that alcohol reduces nerv- 
ous irritability and caffeine (coffee and tea) 
increases it. 

Practically, it does not follow that one must 
avoid coffee and tea altogether; that is not 
necessary, but he should return to the moder- 
ate use of coffee that prevailed in times when 
nervousness was not the extensive cause of 
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trouble that it is now. It is certainly not an 
accident that these times coincide with those in 
which the use of alcohol far exceeded that 
of caflPeine. With every demi-tasse of strong 
coffee cognac or a good hqueur is needed, and 
with every cup of tea a httle rum. Whoever 
is familiar with countries or circles accus- 
tomed to that practice — apart from the glass 
of wine or beer that is taken in addition with 
the principal meals — knows how comfortably 
the people hve and how free they are from 
nervousness. 



VI 

FINAL DEDUCTIONS FROM THE MEDICAl, PAET 

We have considered our subject from very 
different points of view, but have found not 
a single objection to the moderate and regular 
use of good alcoholic drinks. On the con- 
trary, the material of the last chapter shows 
that our modern public use them more than 
those of all previous times. Since alcohol un- 
burdens the interior of the body of blood, it 
alone, of all our articles of food and drink, 
counteracts all the causes which, not only dis- 
pose to nervousness, but lead directly to it 
unless we are careful. 
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GENERAL 

We pointed out in the Introduction that 
it was particularly a scientific investigation 
of alcohol that we set down as something 
different from medical experience with 
the effects of the use of alcoholic drinks. 
Further, as we went over medical experience 
we adduced considerable material from the 
special study of alcohol, but only by way of 
exposition. It must therefore now be under- 
taken by itself. A field in many respects new 
will thus be made accessible to the reader. 
While hitherto we have been mainly concerned 
with the effects of alcoholic drinks of various 
composition, among them those of alcohol it- 
self (a task in some respects incapable of per- 
formance), in the following it will be much 
more frequently alcohol itself, ethyl alcohol, 
that will be treated of. That is already an 
advance. We shall now deal, at least in great 
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part, with scientific trials and experiments 
which have a direct bearing on hving organ- 
isms — plants, animals, and man. It is a 
method that in science is always rightly pre- 
ferred to all others so far as it is practicable. 
It not only allows alcohol as such to be em- 
ployed, but it has two further advantages, one 
of which is that the effects of moderate, even 
minute amounts of alcohol on living organ- 
isms may be ascertained. The second ad- 
vantage is that thus, and thus only, cati the 
influence of small quantities of alcohol on the 
various individual parts and organs of the sys- 
tem and their results be studied separately. 
In this way we may study the action of alcohol 
on gastric digestion, on the secretion of saliva, 
on the absorption of nutriment from the ali- 
mentary canal, on metabolism, on the disposi- 
tion of albumin in the body, on the work of the 
muscles, on the temperature, on the heart, etc. 
And if the matter is not so managed, there 
is, as we shall see farther on, in the considera- 
tion of the nervous system, no impairment of 
the fact that the experimental investigations 
of alcohol in question signify in their totality 
a notable advance in our knowledge. If med- 
ical experience furnishes no grounds for op- 
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posing a moderate use of alcohol, the public 
will be most interested in those effects of alco- 
hol which are exerted on the healthy organism, 
and their exposition forms the object of the 
experimental investigation of alcohol physi- 
ologically and pharmacologically. So it is 
to-day, when disquisitions on the abuse of al- 
cohol are more and more giving way to those 
on its use. In this new stage the legitimate 
interests of the public demand that our entire 
knowledge of the question be brought forward 
without reserve. Necessary, therefore, and. 
not merely interesting, is the contribution of 
the following, since in their zeal to inform 
themselves people have long picked out this 
and that from the contents of scientific books 
and treatises, so that they have in their pos- 
session certain details while they lack the 
knowledge of their connection that is neces- 
sary to appreciate their full significance. The 
consequence is that such details have become 
catchwords and as such flit about unsteadily 
in the world. 

What, then, must the public think of such 
statements as these: " Alcohol is a poison " or 
"Alcohol has only a paralysing effect"? The 
laity cannot possibly know that the words 
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poison and paralysis mean in science often 
only a little of the dreadful that is inherent 
in them according to the ordinary use of lan- 
guage, and never anything more. The public 
simply does not know that professional men 
have hardly ever subscribed to the hypothesis 
(for it was never anything else) of the effects 
of alcohol being only paralysing. And it is 
quite as ignorant of the fact that the over- 
whelming majority of our learned colleagues 
stand so little in dread of the poisonousness of 
alcohol that they keep on drinking their glass 
of wine in undisturbed serenity. In short, the 
pubhc lacks all knowledge of the intimate con- 
nection, and consequently its uncertainty is 
all the greater, as it takes cognisance of the 
known and of the assumed, when it observes 
that, in spite of the sayings mentioned, old age 
is reached in health and capability for work 
while the accustomed glass of beer, wine, or 
liqueur is taken. It is unable to compre- 
hend, therefore, where the " poison " and the 
" paralysis " are to be found. What is to fol- 
low ought to put an end to this state of 
uncertainty. 

If we glance at the material that must be 
taken into account in the form of scientific 
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treatises, it is very large; in the last ten or 
twelve years only there have appeared about a 
hundred and twenty works that we must deal 
with. As regards the subjects^ of the experi- 
ments, they have been various animals and 
man. And it is quite justifiable to adduce ex- 
periments on animals, since so-called autosug- 
gestion in the human subject may vitiate the 
result, and that of course cannot be the case 
with animals. On the other hand, it must be 
confessed that not all experiments on animals 
and their results can without criticism be held 
to apply to man. This is particularly true of 
studies of the effects of alcohol on the central 
nervous system. It is evident that we hu- 
man beings differ principally from animals, 
not only in " phenomena," but, above all else, 
in our infinitely more developed mental life, 
as well as in the development, form, and size 
of the anatomical apparatuses subservient to 
mental life. We are at once reminded of the 
brain, which in proportion to the other parts 
of the central nervous system is not so large 
and so developed in any of the Jower animals 
as in man. To this structural difference there 
corresponds, not only a psychophysiological 
distinction, giving rise by virtue of his highly 
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developed mental activities to an altogether 
peculiar nervous life in general in man, but 
also a pharmacological difference. That is to 
say: If a substance introduced into the body 
acts upon the central nervous system, and es- 
pecially upon the brain (and this is decidedly 
the case with alcohol), the result is far differ- 
ent in man from what it is in the animal. 

For example, the action of morphine on the 
dog is known to be different from its action 
on man, and stiU different on the frog; and, 
yet, in each instance the substance acts upon 
the brain and upon the spinal cord. The dif- 
ference is dependent on the fact that the cere- 
bral action of morphine is the feature of the 
picture wherever the brain predominates in 
size and activity. But where it does not, the 
action of morphine on the spinal cord assumes 
the ascendant. So it happens that this sub- 
stance is a stupefying narcotic of the first rank 
for man, but for the frog a mere antispas- 
modic. Alcohol also acts specially on the 
brain, and particularly, as we shall see, on 
our inner mental life. Hence it is easy to 
understand that in this respect we cannot de- 
pend absolutely upon experiments on animals. 
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though they are quite indispensable in investi- 
gating the bodily effects of alcohol. 

It is now self-evident that I am not offer- 
ing the reader a mere " objective conglom- 
eration of facts." That would not only be 
tedious for him and for me, throwing on him 
the work of thought which properly belongs to 
the author, but it would not be scientific. 
Even science is not made up of facts alone, but 
one of its most important functions is that of 
appreciating facts of quite various significance 
and of harmonising them. In what follows, 
we shall call the latter function into abundant 
play, since it alone can teach us what we must 
regard as peculiar in the effects of alcohol 
on man. That which will be presented to 
the reader is therefore the result of a critical 
elaboration of the material at hand, which, 
if not exclusively, will at least predominately 
constitute a special investigation of alcohol. 
These last words convey a limitation which 
must not be forgotten. 

We have here to deal not only with facts 
scientifically established, but also with those 
that are the outcome of human experience in 
general; nay, the latter are of the greatest 
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value to us at points where, from the nature of 
the proposition, science does not furnish us 
with sufficient material, as, for instance, in the 
discussion of the effects of the regular and 
moderate use of alcohol on the nervous system. 
In this chapter more than in any other it will 
appear attractive and necessary to bring the 
facts of science and those of experience con- 
tinually into relation with each other, in order 
to present a clear picture of the effects of al- 
cohol, to check science in the light of experi- 
ment, and to explain experience with the aid 
of science. This might well be all that I 
should have to premise. 

Three principal subjects of consideration 
are appropriate to what follows: 1. The posi- 
tion of alcohol in its relations to living organ- 
isms throughout all nature. 2. Alcohol as 
a substance oxidised in the body, as a nutrient 
and source of strength, and its influence on 
digestion. 3. The effects of alcohol on the 
circulatory organs and on those of the nerv- 
ous system. In a supplementary way some 
further special points will be briefly discussed, 
but the summing up of our opinion of the al- 
leged poisonous nature of alcohol will form the 
conclusion. 



II 

THE RELATION OF ALCOHOL TO LIVING 
OEGANISMS IN GENERAL 

Many a reader will perhaps be surprised 
to hear that there is here to be a discussion 
on the position of alcohol in animated nature 
in general, of its physiological and normal 
relations to different organisms. This as- 
tonishment is only natural, as the public has 
been somewhat strongly imbued with the opin- 
ion that alcohol as such is a body foreign to 
nature, created by the artfulness of man, and 
peculiar to him. The belief is very general 
that it was man who succeeded in introducing 
artificially this dangerous substance into poor 
innocent organisms, which, not being prepared 
for the encounter, naturally reacted most 
strongly with all their shrieking cells against 
this contact, as if they intended to show their 
disgust. Every drop of alcohol, accordingly, 
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could only act as a poison upon the natural 
organism. This organism seems to be de- 
picted as a lamb upon a green meadow. 

And, honestly, are there not many men who 
imagine this to be the condition? But the 
reaUty is so entirely different. 

My irony, I hope, wiU be forgiven. It is a 
fact that a man weighing one hundred and 
forty pounds really beheves that he is partially 
poisoning himself when by drinking a pint of 
beer he introduces into his body 0.05 gramme 
of alcohol to the pound of his weight. But 
the expert knows that for about thirty years 
alcohol has been found in the most normal 
animal organism, into which it was never in- 
troduced artificially by man. 

The fact is also known to him that the for- 
mation of alcohol in normal metabolism of 
plants which we sometimes eat raw, plays an 
important role. He is also well aware that 
science will in the next ten years take up the 
question of whether such metabolism does not 
also occur in animals and in man. It can be 
comprehended how the expert may sometimes 
find it difficult to avoid being ironical. 

To be sure, the amount of alcohol found 
in the normal organism has, except in certain 
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experiments, always been small, and there 
has never been observed a great amount of al- 
cohol in the individual organs of the body, 
even in the state of highest intoxication. This 
will be shown by our investigations. Even 
there we experiment with an amount of alco- 
hol very seldom met with in the hf e of a drunk- 
ard. Therefore it can be seen of how httle 
import is the amount of alcohol in the organs 
of a judicious drinker. 

Furthermore, this is readily intelligible, 
since an accvimulation of alcohol in the organ- 
ism cannot take place, because our cells are so 
constructed as to burn up the alcohol or make 
it available as a nutrient. Although we shall 
treat this question more fully later on, it is 
necessary to mention it here, in order that the 
reader may understand that the alcohol found 
in normal conditions can only be of the small- 
est amount, and the residue that escapes con- 
version very minute. 

We shall now introduce the reader step by 
step to the conditions in question and show 
him the meaning to him in particular of a re- 
search which may have been so far unknown 
to him. 

First, it is not true that living cells, of 
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which, as is well known, our organism consists, 
react upon every contact with alcohol as upon 
a poison. 

Naturally strong or even absolute, that is 99 
to 100 per cent., alcohol is very detrimental to 
them. But, hke other substances, alcohol has 
the attribute of not injm-ing hving cells under 
certain conditions. Distilled water, that is 
water in its purest state, is as harmful to liv- 
ing cells as absolute alcohol, that is, alcohol 
in its pm-est state; it ruins and kills the cells. 
Water becames innocuous when certain bodies 
are suspended in it, i.e.^ salts in a certain given 
concentration- 
Ordinary salt, indispensable to our organ- 
ism in a 0.7 to 0.9 per cent, solution, wiU kill 
most hving cells instantly, not only as a pure, 
i.e., absolute, salt, but even in strong watery 
solutions. 

Quite like these substances, to which covdd 
be added many more, alcohol behaves toward 
living cells when it is diluted. And this is 
usually the mode of its introduction. The cells 
absorb it very well in that condition, as can be 
seen, not only in certain mould or yeast fungi, 
which thrive in a mediiim containing a ten 
per cent, solution of alcohol, but also in cells 
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of higher animals. It has been found that 
cells of the ciliated epitheUum of the air pas- 
sages, isolated from the mucous membrane and 
transposed into a slightly alcoholised physio- 
logical salt solution remain alive much longer 
than in a non-alcoholic solution [7]. It has 
been observed that some warm-blooded ani- 
mals, hving in an atmosphere containing va- 
pours of ninety-six per cent, alcohol, suffered 
severely, but some, again, showed in their tis- 
sues an extraordinary indifference to this ab- 
normal condition of life [8]. Finally we 
should not only have to add to these experi- 
ments the essential parts of what we shall have 
to say in our discussion about the localisation 
of the influence of alcohol upon muscle, meta- 
bolism, digestion, the heart, etc., but also the 
fact that numberless men live very well with 
a judicious alcohol consumption. They are 
really nothing else than walking examples of 
the fact that alcohol, diluted enough, is not 
harmful to the living cell, the living organism. 
That is a first principle which exists not at 
all by itself, without connection or without 
reason, but is third in the combination of two 
other principles about which there can be no 
dispute at the present. I refer to the fact that 
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the capability of forming alcohol is widely dis- 
persed all over nature. To be added to this 
must be the other fact that therefore alcohol is 
found all through nature. 

Even the layman knows that the industrial 
production of alcohol is really based upon the 
decomposition of sugar, or starches changed 
into sugar (in the end sugar only), through 
the hving yeast fungus into carbonic acid 
gas and alcohol. This is the basis of spirit 
manufacture. 

This was also for a long time the fimdamen- 
tal principle of the production of alcohol. It 
was the idea that this was a specific faculty 
of the hving yeast fungus, which faculty dis- 
appeared with the death of the fungus. But 
this exposition has been regarded as quite un- 
tenable for a nmnber of years. 

First of all, the autocracy of yeast has dis- 
appeared as many other organisms have the 
faculty of producing alcohol from sugar. 
More about this farther on. Furthermore, we 
have known for years that living cells were 
not absolutely necessary for the production 
of alcohol. This can also be done by inan- 
imate substances. But these substances have 
to be produced from living cells. There is. 
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therefore, a certain superiority in the hving 
organisms because the chemical substances 
used for the formation of alcohol from sugar 
had been previously used for the building of 
hving cells, and were chemically a part of their 
bodies. Such were especially the nuclei of 
the cells. They were the so-called nucleo-pro- 
teids. These were in the beginning essential 
to the formation of alcohol from sugar through 
subtances which were not of complicated com- 
position of pulp or sap from cell material, 
but were well-defmed and well-known chem- 
ical substances. These substances, previously 
found only in living organisms, characteristic 
of the living cells, were always the same, no 
matter if they were found in the yeast fungus, 
in peas, or in the ox's kidney [9]. 

Therefore we can say to-day that, although 
the production of alcohol may be widely dis- 
tributed in nature, it has its limits, ending with 
the existence of living beings, because certain 
chemical substances, essential to living organ- 
isms, appear in nature only where there are 
hving bodies. 

It is a question if that will always be the 
case. Encouraged by certain examples, sci- 
ence will always try to produce artificially in 
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the retort substances which are to be found 
only in living beings. I am positive that sci- 
ence will succeed in this. And then we shall 
not have to use living organisms for the manu- 
facture of alcohol. 

Taking all this into consideration, the ques- 
tion will come up: If the capability of pi'o- 
ducing alcohol is so general, do we not find 
alcohol everywhere where living beings and 
sugar play a role? Science gives a straight 
affirmative answer for the demonstration of 
which we have enough examples. 

We are positive about the vegetable king- 
dom as a whole. I have recently asked the 
opinion of two leading plant physiologists, 
and both have assured me that it is well known 
that plants produce alcohol. 

I have also mentioned that there is hardly 
a doubt that alcohol exists in the normal or- 
gans of animals. It has been found for more 
than thirty years by many investigators in 
animals which had not received alcohol arti- 
ficially. This statement is so well demon- 
strated that we find it mentioned for ten years 
in the text-books for beginners. 

The problem, therefore, to be solved by 
science is at present, not to collect more ex- 
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amples which would prove the general exist- 
ence of alcohol and the general capacity of 
living beings to produce alcohol, but to demon- 
strate the part which alcohol plays when it is 
found in organisms under normal conditions. 

This will be the task of science for the pre- 
sent and the coming times, at least so far as 
it concerns animals and men. We can speak 
of it with some certainty in reference to the 
vegetable kingdom. And the results ob- 
served in plants have encouraged scientists 
to make investigations on animals and men, 
although the difficulties are great. 

The quantity of alcohol found in plants has 
been small but the investigation of the question 
of its origin has led to the discovery of im- 
portant processes in metabolism. The scien- 
tists will not desist from searching until the 
importance of the phenomenon has been 
proved, although the amount of alcohol found 
normally in animals may be very minute. 

In the following I shall try to give a re- 
port of the present conditions of these experi- 
ments. We have not progressed so far with 
animals as with plants, and we must therefore 
discuss these two kingdoms seperately. In 
both kingdoms it is metabolism that will make 
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our investigations easier. We may therefore 
introduce a few remarks about metabolism, 
which is the same for all hving beings, plants 
and animals. This introduction will be the 
basis for our future discussion. 

Everybody knows that plants and animals need 
nutriment, which they receive from the outside and 
elaborate internally. This elaboration we call meta- 
bolism of the living being, and it consists of a great 
number of single manifestations, especially of a 
chemical kind. In this metaboHsm not only are cer- 
tain aliments derived from the outside and trans- 
formed but some are also deposited, because not only 
must power for the work of the organism be pro- 
duced, but also loss of material, which living beings 
suffer constantly, must be compensated for. As in 
every chemical production, there happen here also 
waste and decomposition products which the body 
discards outside as not useful or of which it makes 
use in its own way. 

The substances used up or formed in this elabora- 
tion are therefore of a great variety. They are 
physically solid, fluid, or gaseous ; of the last kind, 
everybody knows oxygen and carbonic acid. These 
we mention especially because the part of metabolism 
called respiration turns upon these two substances. 
Respiration is for the physiologist nothing else than 
that part of the metabolism in which oxygen is used 
up and carbonic acid is produced. By respiration 
the public understands something else. Its concep- 
tion of this process is derived from men and higher 
animals, and is thought to be chiefly the externtil 
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acts of inhaling and exhaling air, the motion of the 
thorax relative to these acts, etc. But science calls 
these proceedings, which can be seen only in the 
living beings mentioned, external respiration. They 
have nothing to do with the intimate nature of the 
phenomenon, but constitute only a kind of transport- 
ation, that of bringing the oxygen from the outside 
into the cells, and of forcing out the carbonic acid 
from the cells into the surrounding air. 

I wish to remark that science calls respiration in 
plants and animals the action of metabolism in which 
carbonic acid is produced and oxygen is used up. 
In this sense the respiration of plants does not differ 
from that of animals. They, too, use up oxygen 
and produce carbonic acid, a fact which can be dis- 
cerned during the night, or when the plants are in 
the dark, or in plants which do not possess chloro- 
phyll. Plants with chlorophyll do not show this 
process in the daytime, on account of assimhation 
of chlorophyll and carbonic acid through the hght, 
where carbonic acid is fixed and oxygen is hberated. 
But this has nothing to do with the respiration of 
plants. 

The following are, therefore, facts common to all 
living beings : They all possess a metabolism, they all 
use in this metabolism oxygen and produce, besides 
other substances, carbonic acid, they all breathe, and 
with them all the main seat of these actions is the 
cell itself and its nearest surroundings. It does not 
matter if the living being is a microscopic one-celled 
being or a complex of cells forming a higher organ- 
ism, such as plants, animals, or even men. These 
consist of organs, and each organ consists of cells. 
The important fact is that in looking for the seat of 
8 
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metabolism, even in man, the final results are in the 
cells which form the single human organs. These 
cells, of which the organs of living beings are com- 
posed, use up oxygen and produce carbonic acid. 

This is the first principle. Although if we ex- 
amine the actions more minutely, we find that the 
taking in of oxygen and giving up of carbonic acid 
by the cells are nothing else but superficial acts. 

The importance and real interest are to be found 
between the two poles which form the actions pro- 
duced in the body of the cell, and through which 
the cell is made to take in oxygen and give up car- 
bonic acid. These are the actions which form the 
intracellular respiration, the intracellular metabol- 
ism, the chemical processes in the interior of the 
cell. Not only would it be too difficult to describe 
these actions, but it would also lead us too far. The 
layman will understand the general idea. 

The processes in the interior of the cell consist, 
first, in binding the oxygen introduced into the cell 
with other substances. This can be done in two 
ways. Either the substance remains, so to speak, as 
a unit, and then we have a combination richer in 
oxygen, which is used by the cell in some manner; 
or the substance is decomposed into several parts in 
combining with the oxygen, it is burned up, and heat 
and carbonic acid are produced. 

There are other chemical actions in the cell be- 
sides these two mentioned. Certain substances may 
be formed in the cell which the oxygen will need for 
its combination. Certain substances will be neces- 
sary for burning up or combining with the oxygen, 
and these substances must have the property of 
easily forming such combinations. We know a 
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certain decomposition, i.e., a breaking up of com- 
pound chemical bodies into simple ones which come 
now into close connection with the oxygen. They 
are either burned up or are transformed into other 
bodies containing more oxygen. This may happen 
to both products of the decomposition or to only one 
of them. 

There happens much in the body of a cell of which 
we know only a few facts. The matter is not ex- 
hausted at all by what we have said. We know about 
the decomposition, the burning up, etc. These are 
processes in which oxygen is used up and heat and 
carbonic axiid are liberated, they represent the action 
between the two poles of the taking up of oxygen 
and the giving up of carbonic acid by the cell. This 
constitutes in the greatest part, if not entirely, so- 
called intracellular metabolism and intracellular re- 
spiration. The reader will understand the kind of 
chemical action which is performed in the inside of 
the cell if we use these technical expressions in the 
following. 

After these explanations we return to our 
theme and ask: What role do alcohol and 
its formation play in the life of plants? We 
can be short in our answer, as the facts are 
mostly well explained. Experiments have 
proved that the place of and occasion for the 
formation of alcohol in the normal metabolism 
of plants are the normal plant cells. We 
know that the alcohol is produced from the so- 
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called carbohydrates, the starches, or, as their 
final product, sugar. 

The plant physiologist summarises these ac- 
tions as follows: The plants form alcohol by 
the intracellular respiration through the car- 
bohydrates; or, more explicitly, the normal 
plant cell produces, during its metabohsm, 
alcohol from sugar. We may add here: Al- 
cohol and carbonic acid, as in the decomposi- 
tion of sugar by brewer's yeast. 

The next question is : What becomes of the 
alcohol so produced? The answer is, that the 
cell acts directly upon this alcohol by a com- 
bination with oxygen. We do not mean that 
this action consists only in burning up. The 
alcohol, always in combination with oxygen or 
perhaps with other substances (the exact ac- 
tion has not yet been clearly demonstrated) , 
forms intermediate products which are in some 
way used up by the cell. 

We must not forget that the combination 
of substances with oxygen is made easier by 
the presence of certain factors which belong to 
the ferments, here called oxidation ferments, 
not only in plant cells, but in animal cells. 
The presence of these ferments has the prop- 
erty of inducing substances to combine with 
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oxygen, while without it they combine not at 
all or very slowly. 

The further, I might say the natural, re- 
sult of these conditions is that usually only 
residues of the alcohol are found in the in- 
tracellular working of the carbohydrates, those 
which have escaped consumption. These resi- 
dues are small, not constant in quantity, and 
correspond to the amount of oxygen intake, 
according to the situation of the cell in the 
plant body. The alcohol is therefore mostly 
found in parts of plants which are situated in 
the very interior. Alcohol was demonstrated, 
for example, years ago, in the interior of large 
tree trunks (10). Alcohol has been found in 
larger quantities, produced by plants, when 
the following method has been observed: It 
stands to reason that plants will produce more 
alcohol if their consumption of alcohol can be 
retarded, if no oxygen is given to them, if they 
are placed in an atmosphere free from oxy- 
gen. This experiment has been carried out 
and a considerable amount of alcohol ob- 
tained. Peas, for example, have been placed 
to sprout in water which did not contain free 
oxygen (11) . They sprouted there as well as 
if they had received air. They decomposed 
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their carbohydrates into carbonic acid gas and 
alcohol in great amount. At the end of the 
experiment 40 per cent, of their dry substance 
was thus reduced. It was possible to weigh 
the products with scales, and it was found that 
the peas formed as much carbonic acid as if 
they had sprouted in the open air. Fur- 
thermore, the proportion of the gas to the al- 
cohol was the same as if the fungus of 
brewer's yeast had produced alcohol from 
carbohydrates. 

Peas were allowed to sprout in a solution 
of sugar which did not contain free oxygen, 
and they changed not only their own starch, 
but also a part of the sugar solution into alco- 
hol and carbonic acid. This experiment shows 
anew that the formation of alcohol from sugar 
in the vegetable kingdom does not depend 
upon the yeast fungus. It shows clearly that 
the whole action is related to the processes 
happening in the normal intracellular meta- 
bolism of plant cells, that is, the real marrow 
of plant life. 

The final result is: The alcohol produced 
under normal conditions in plants originates 
from the decomposition of starch in the plant 
cell, under ordinary circumstances, that is, 
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with the presence of oxygen; the alcohol is 
consumed, and what we see is only a resi- 
due. By cutting off the oxygen we hinder 
the further elaboration of the alcohol but not 
the decomposition of starch. We then have 
the direct products of the division, that is the 
alcohol, in larger quantities. 

That is all we have to say here. It is enough 
to understand the role of alcohol in the plant 
cell, and it is not without interest for practical 
life. Many people think they are never tak- 
ing in a drop of alcohol if they eat plenty of 
raw fruit and berries, and if they drink the 
juice of fruits or berries diluted with water. 
From what we have said it will be seen that 
this idea is entirely illusive. There always will 
be alcohol, even if it is only in small quanti- 
ties, if the fruit or fruit juice is not used after 
a prolonged cooking. This has been demon- 
strated by the experiments of a chemist whose 
reports appeared in the newspapers about a 
year ago. We must take into consideration 
not only fungi and bacteria which by acci- 
dent were added to the solution (this is not the 
standpoint of science any longer) , but also the 
ability of plants and parts of plants to produce 
alcohol under certain conditions from sugar. 
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It was only natxiral, then, to see whether 
there were sunilar conditions in animals, 
whether in them also the alcohol which was 
found by the investigators in the organs and 
tissues originated from the splitting up of 
starch, and to try whether there could not 
be created experimental conditions similar to 
those in the experiments with peas, which 
would prove the formation of alcohol from 
carbohydrates. This method was adopted by 
scientists, although with doubtful results. 

We have to-day not only one, but a series of 
investigations in which animal organs or a 
powder made from them have produced alco- 
hol from starch. But there are also experi- 
ments which have failed to show this. We 
have experiments where the amount of alcohol 
was increased if the tissue performed respira- 
tion in an atmosphere free from oxygen, as with 
the peas, and again others which were negative. 

The discussion is very animated, as the 
possibility that he who abstains wholly from 
alcohol continually produces alcohol in his car- 
bohydrate metabolism would entirely change 
our ideas about alcohol. 

I emphasise the fact that this question has 
not yet been decided. But, I also add, neither 
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pro nor con. We must not forget that there 
are many points in favor of the idea that the 
metabolism of carbohydrates in man is partly 
a division of the starch into alcohol and car- 
bonic acid, where the alcohol is immediately 
burnt or otherwise used up. But it is not ap- 
proved by all investigators. And this must be 
specially noted, particularly in a book written 
for the general public. There are many op- 
ponents to this idea. This is one side of the 
controversy. It must be stated on the other 
side that it is not yet proved that the metabol- 
ism of carbohydrates does not produce alcohol. 
The future will bring the decision, which 
does not question the formation of alcohol in 
animal organisms — that is proved, — but the 
importance which is to be attributed to this 
alcohol. Neither is it a question of whether 
the alcohol originates from the carbohydrates 
or not, as positive proofs cannot be denied, and 
there should be to-day unanimity of opinion 
on this subject. The question to be decided 
is that of whether the alcohol is an unim- 
portant accidental by-product of carbohydrate 
metabolism in men and animals, or whether 
it is a residue of a primary product of our 
metabolism. 
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Although I say we do not yet know any- 
thing positive, the reader, even if he is a lay- 
man, will be very much interested. The point 
of view is entirely new. On the one side, al- 
cohol is called every day with more emphasis 
a poison. On the other side science is investi- 
gating whether this poison is not an important 
intermediate product in the normal metabol- 
ism of the carbohydrates of man and animals. 
It is sufficiently shown that science in investi- 
gating this question does not concern itself 
with abstinence from alcohol. 

There is another important point. It is 
this : There is nothing that can be said against 
the formation of alcohol in the normal meta- 
bolism of carbohydrates in man, but there are 
enough facts which speak in favour of it. I 
shall explain this: We have stated that the 
question so far is undecided; we must wait 
until science gives a positive opinion in refer- 
ence to such comparatively new experiments 
with such diametrically opposite results. 

There will be, besides the experimental 
demonstration of a contention, a scientific 
decision which is of no less, but of even 
greater importance. That is the decision as to 
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whether the assertion can be accepted or not, 
according to the known, and not opposed 
scientific facts which refer to that branch of 
science which is here in question. 

If we apply this dictum to our question it 
means: Is it possible, according to our known 
and not opposed facts which refer to alcohol 
and carbohydrate conditions, that we con- 
stantly produce alcohol in our carbohydrate 
metabolism and absorb it (even if we do not 
drink alcohol as such) ? This question must 
be answered in the affirmative. There are no 
reasons why such a production of alcohol in 
man is impossible. There are reasons which 
make such a mode of production appear very 
possible. 

If we take it for granted that the carbo- 
hydrates in their metabolism are, at least 
partly, decomposed into alcohol and carbonic 
acid, and that the alcohol would be immedi- 
ately absorbed, we shall then have such condi- 
tions as really exist to-day. We shall find 
only very small quantities of alcohol in our 
organism. The alcohol produced will be im- 
mediately burned up or absorbed. That must 
be the case, as our body very easily burns up 
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relatively great quantities of artificially intro- 
duced alcohol. We should not observe any 
great effect of the produced alcohol upon the 
brain, for example, as the nervous system is 
not the main seat of the elaboration of the 
carbohydrates. The alcohol would be formed 
and disappear at the site of its formation, with 
the exception of a minimal residue in the place 
of its absorption. I do not know how any one 
could become inebriated by excess of carbo- 
hydrates. The result would be a very weak 
one upon the organs, and such really is the 
effect, as we shall see later, produced by eating 
sugar. Furthermore, we coxild detect only 
with difficulty, as is really the case, the alcohol 
in greater quantity which appears in metabol- 
ism only as an intermediate product and is 
immediately absorbed. The experiments are 
conducted in investigating this question with 
much more difficulty than in plants. On the 
one side, the animal tissues which are to be 
used absorb much easier and are much easier 
destroyed than those of plants. On the other 
side they also have such a great capability of 
oxidation, that is, a power of further digesting 
the alcohol produced, that the keeping out of 
oxygen would not amount to anything. These 
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tissues possess a reserve of oxygen in the form 
of chemical combinations from which they can 
easily draw. Thirdly, it is necessary to ex- 
clude the bacteria in such combinations. If 
that is impossible, there wiU be formed a great 
amount of organic acid which will destroy the 
entire phenomenon; if it is possible, the normal 
efficiency of the animal tissue will be sus- 
pended in a great part with the killing of 
bacteria. 

Why should the normal alcohol be a pro- 
duction per se and the normal distribution of 
alcohol in normal metabolism of man and 
animal an impossibility? What can be said 
against it? I do not know of any scientific 
reason against it. 

We may now ask. What are the absolutely 
undisputable facts which show the intimate re- 
lation between carbohydrate metabolism in 
man and animals and the known production 
of alcohol from sugar? 

Three facts may be stated. We shall see in 
the next chapter not only that alcohol is 
nourishing, but that the starches, therefore 
also the carbohydrates, of our food, can be 
exchanged for a certain amount of alcohol 
without disturbing the equilibrium of our 
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metabolism. In a few days the cells of our 
organs become accustomed to this change. 
This is possible only if our organism, that is 
the cells, are so constructed as to assimilate al- 
cohol. This would be the case if we formed 
and assimilated alcohol in the metabolism of 
carbohydrates. 

There is a certain parallel between the capa- 
bihty of the sugars to form alcohol and their 
capabihty to be used in himian metabolism. 
The sugars which we eat are either simple or 
compound. To the first class belong grape 
and fruit sugar, to the second cane, beet, milk, 
and malt sugar. If, for example, yeast is to 
form alcohol from sugar, the principal condi- 
tion is that this sugar shall be simple [12]. 
If the yeast is given a compound sugar, it will 
first decompose the compound sugar before it 
can form alcohol. Our yeast fungi can spht 
up cane sugar, for example; they can there- 
fore produce with it alcohol; they decompose 
it, and form alcohol from the simple sugar so 
liberated. Yeast cannot decompose milk su- 
gar ; it can therefore not produce alcohol from 
it. But other living organisms exist which 
can decompose milk sugar. These, but these 
alone, can produce alcohol from milk sugar; 
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that is, because they can decompose the com- 
pound sugar, they can form alcohol from the 
simple sugar so produced. 

If the sugar is absorbed in our metabolism, 
and the starches must more or less be used in 
this form, the sugar must be simple [12]. 

Beet or milk sugar cannot be used in our 
body as nourishment if it is not decomposed, 
just as it cannot be changed into alcohol and 
carbonic acid by living organs if it is not 
decomposed. 

The decomposition of compound sugar and 
starch takes place mostly in our digestive 
canal. If I eat them, they will be decom- 
posed and used up as nourishment. If I do 
not eat them but inject them hypodermically 
in watery solution, many of them will not be 
decomposed. They have not passed through 
the digestive canal (mouth, stomach, intes- 
tines), they therefore reach the cells un- 
changed- They are then not nourishing. Our 
cells do nothing with them. Our body expels 
them as entirely valueless starch and sugar 
through the kidneys. Not a gramme could 
be used. 

If the question should be about starch and 
sugar which can be decomposed in the tissues 
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of the body, which would not need for their 
division to pass through stomach and intes- 
tines, then they could be used by the body 
without being taken as food, but as a hy- 
podermic injection in solution. Simple su- 
gars are nourishing, taken by the mouth or 
hypodermically (12) . 

The principal condition for using carbo- 
hydrates as nourishment is therefore more or 
less the same as the principal condition for 
the formation of alcohol from them. This is 
the second and a very important point. 

The starches, the carbohydrates, have alone, 
among all nutrients, an attribute which re- 
minds us much of alcohol. They have alone, 
according to our present knowledge, the im- 
portant attribute, not only of nourishing, but 
also of influencing the organs of circulation, 
perhaps even the central nervous system [13]. 

These specific effects are not so much de- 
veloped as in alcohol, but they exist. We shall 
mention this later. We wish to call attention 
to the fact that this specific effect has so far 
only been observed in two nutrients, starch 
and alcohol. Experiments have been made 
with albumin and fat, but they were found to 
nourish only. 
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These are the most important facts which 
we can mention. We could add more. There 
have been fotmd, for example, certain organic 
acids which appear on the production of alco- 
hol by yeast, and which have nothing to do 
with the accidental influence of adventitious 
bacteria according to the latest experiments 
[14]. They have always been found when 
the products of sugar metaboUsm by animal 
organs have been investigated. The exuberant 
increase of these in comparison with the pro- 
duction of alcohol appears in phenomena 
apparently so opposed that I had to ask my- 
self in studying the physiological question 
whether I was not reading a report of an 
unsuccessful spirit manufactory, instead of 
studying the products of sugar assimilation. 

I wish to repeat that alcohol as a nutrient 
can take the place of carbohydrates, that the 
use made of the carbohydrates in metabolism 
is nearly the same as the production of alcohol 
from carbohydrates, and that the use of carbo- 
hydrates means not only the supply of nour- 
ishment, but also the supply of material which 
gives a specific result. From this I think we 
can deduce that the opinion that our meta- 
bolism of carbohydrates takes place together 
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with the formation and assimilation of alco- 
hol is not the fastastic dream of a scholar, but 
has a real basis of physiological facts, as men- 
tioned by us. This circumstance wiU force a 
real skeptic to admit the possibility that the 
assimilation of starch in our metabolism is 
more closely related with the known produc- 
tion of alcohol from sugar than many a man 
of to-day imagines. 

We have come to the end of the second chap- 
ter. We have seen that it is not necessary 
that organisms should become acquainted with 
alcohol by its ingestion. Alcohol is an old ac- 
quaintance of the plant and animal cells, and 
certainly of human cells. It appears often, 
even constantly, in these living beings when it 
has never been introduced artificially. 

Tracing the origin and the importance of 
alcohol found in and produced by living be- 
ings (from the plant to man), one has met, 
not with morbid curiosities, but with normal 
metabolism, which takes place in the cell, that 
is intracellular, in the marrow of life. 

The production of alcohol from carbohy- 
drates is of importance in the intracellular re- 
spiration of plants. The same question has 
not been definitely settled with regard to ani- 
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mals and man. It is positively known that 
the alcohol found there came from the carbo- 
hydrates. It is probable that it is excreted in 
the intracellular respiration. But the question 
is not decided and scientists are not unanimous 
as to whether the alcohol is an unimport- 
ant by-product of the carbohydrates metabol- 
ism or an important intermediate product 
of intracellular metabohsm. Some scholars 
deny the first assumption, some accept it, and 
the latter are supported by physiology, which 
gives many reasons for the connection between 
alcohol and carbohydrate metabolism, and none 
against it.^ 

' Maignan, of France, supports by his latest investigations the 
thesis of alcohol combination and assimilation in normal tissue, 
i. e., in the muscles of mammals. These experiments speak, 
furthermore, against the theory that animal alcohol originates 
through fermentation in the intestines (compare Zentralblatt 
fur Physiologie, August 26, 1905). 



Ill 

ALCOHOL AS A NUTRIENT AND A SOURCE OF 
STRENGTH 

In the preceding chapter we spoke of the 
alcohol produced in normal living beings. In 
the following we shall treat of the alcohol 
which we drink, which is introduced into the 
organism from the outside. 

This is an entirely different matter although 
it is related to the preceding question. The 
principal point of difference is that the alcohol 
produced normally in living higher organisms 
is immediately, in greatest proportion, assimi- 
lated in the place of origin, and only a small 
residue leaves this situation, the body of the 
organ cells. It operates as alcohol circulat- 
ing free in the organism only in very small 
quantities. On the contrary, the alcohol 
which is introduced into the body from the 
outside will be partly assimilated by the same 
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cells, but it circulates and influences many or- 
gans, until it reaches the proper place of 
assimilation. 

That is the main point of difference. It is 
easy to understand the connection between the 
two questions. If we review what we have 
said, we shall see that one point was proved 
years ago, that our cells are by nature ac- 
customed to alcohol. And that if of great im- 
portance for the comprehension of the follow- 
ing. If alcohol is found in the organism, if 
our cells are used to it, even in small quanti- 
ties, only then can it be understood that they 
are capable of assimilating alcohol introduced 
artificially, if it comes to them in not too great 
quantities. 

Our reader will now comprehend if I state 
that the physiologists were not astonished to 
hear that alcohol was nourishing. This is the 
main idea in this chief chapter. It adds to the 
explanations of the ideas of the previous chap- 
ter. We will now continue with the discus- 
sion of the second chief topic, that of alcohol 
as a nutrient and source of strength. 

We will proceed step by step and follow 
the way taken by alcohol when we drink it. 
It is taken into the mouth, it is swallowed, and 
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it reaches the stomach, from which it is taken 
up by the juices, which carry it through the 
body. 

Alcohol therefore passes through the so- 
called organs of digestion, wherefore the first 
question is: Does it influence digestion and 
the digestive organs, and in what way? We 
answer the first part of the question in the 
affirmative and say that the influence is bene- 
ficial if the amount of alcohol is moderate. 
Alcohol favours the secretion of saliva and the 
gastric juice. This secretion, larger than 
usual, consists of a good, normal, weU digest- 
ing juice. 

As we proceed, we shall speak of the special 
manner in which alcohol produces this favour- 
able result. The influence of the nerves is 
very important. We have arrived under good 
auspices at the small intestines. From there 
it is impossible to show the influence of alco- 
hol either pro or con. 

Alcohol does not influence intestinal diges- 
tion or the absorption of food from the in- 
testines by the juices of the body. They act 
as if no alcohol had been taken. The explana- 
tion is very easy and to the point. The alcohol 
swallowed is absorbed by the juices in the 
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stomach (this is not the case with water, which 
the stomach hardly absorbs) [15]. There is 
therefore hardly any alcohol left in the nutrient 
material which reaches the intestines. Where 
there is no alcohol it can have no influence. 
Therefore alcohol can have no influence on di- 
gestion below the stomach. All this is proved 
by experiments and therefore we need not 
dwell on it. 

Absorbed from the stomach in the juices 
the substance is carried through the entire 
body. What happens to it? Answer: The 
largest proportion is turned to account in 
the organs of the body with the help of oxy- 
gen, and used as a nutrient, a small part is 
excreted by other parts of the body, especially 
by the lungs. We have to stop here for a 
moment, as this fact is often used against al- 
cohol, because many allege that " the body en- 
deavours to throw off substances which it 
recognises as harmful.'.' Is this such a throw- 
ing off by the organism? Certainly not! 

In reality there is no such " effort to throw 
off " in the body. The body excretes not only 
poisonous but also innocent substances which 
have been introduced, and also very of- 
ten carefully accumulates pronounced poisons. 
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The exclusion of a substance by the body is 
no proof of the poisonous properties of that 
substance. Otherwise cane, beet, or milk su- 
gar would seem to be much stronger poisons 
than alcohol as they are excreted by the 
kidneys when injected hypodermically. The 
same is to be said of water and common salt. 
We can now investigate the question of why 
only a small part of the alcohol is excreted. I 
think the reasons are very plain. 

Quite a time passes before the alcohol cir- 
culating with the blood through the body is 
taken up by the organs. If, now, this vola- 
tile, easily vapourisable substance passes with 
the blood through organs which are in intim- 
ate connection with the external air, such as 
the surface of the alveoli of the lungs, it is 
only natural that some of it should be vapour- 
ised. In such a manner alcohol escapes with 
the exhaled air. 

It is further natural that alcohol under cer- 
tain circumstances should be excreted by the 
kidneys. Much blood serum and other in- 
gredients of the blood are excreted, and it is 
not to be wondered at if a part of the alcohol 
escapes with it. It is not much. The great- 
est amount is lost by the lungs. It is a small 
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fraction of the alcohol ingested, never so much 
that it could be discerned by smell in the air 
exhaled from the lungs. The stuff we some- 
times smell consists of other substances taken 
in with alcohol and deposited in the mouth and 
fauces [16] (fusel oil in whiskey, ether in 
wine). If pure alcohol is taken, and the 
mouth and fauces are well cleansed, there will 
be no so-called alcohol aroma of the breath. 

There is, therefore, absolutely no reason to 
beheve in any defensive action of the body. 
The process is very simple. On account of 
the volatility of the alcohol taken and ab- 
sorbed, carried by the blood to all parts of the 
body, a small part is lost. The lion's share 
remains in the body and is used by it as 
nourishment. 

Alcohol as a nutrient. — I really think that 
the public sometimes takes the capability of 
alcohol to act as a foodstuff as a new discov- 
ery, as the latest branch on the tree of science. 
But that would be a great error. For a num- 
ber of years we have known that alcohol does 
nourish. We are only limited as to the quan- 
tity to be taken, as the alcohol not only 
nourishes but also acts specifically upon the 
nervous system. It seems as if this property 
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had been forgotten, until about ten years ago 
it was again proved by scholars of all nations. 

We therefore discuss in the following a 
question which has been known for quite a long 
time. The latest investigations are about eight 
or ten years old, and they have shown us that 
alcohol is not only a nutrient, but a good one 
besides. This fact also is proved by all na- 
tions. The question of its significance will 
have to be discussed. 

It may be said, in the first place, that the 
alcohol in the body will be burned up, oxidised, 
i.e., elaborated with the help of oxygen. That 
is something, but not enough. 

Indeed, our body burns up alcohol, and we 
receive from it warmth and living strength. 
The saying of the people, "Alcohol gives 
warmth and strength," is therefore no idle 
talk. But this is not the only definitive con- 
clusion. We shall have the main point if we 
add to this statement the fact that alcohol 
protects albumin from disintegration in our 
metabolism. 

Alcohol economises albumin. We note this 
statement quite often in the daily press. But 
we must explain it somewhat. What does it 
mean, "alcohol economises albumin"? We 
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must understand this well, because the simple 
statement does not interest us. We eat a ht- 
tle more albumin if we do not drink alcohol, 
and everything will then be aU right. Why 
do we lay so much emphasis on this fact? 

But this question is not meant as the public 
usually understands it. It is not a question 
about the quantity of albumin which we can 
lower (although this is important for the 
poorer people, who have in alcohol a nutrient 
and a source of enjoyment), but about the 
importance it plays in the economy of the cell. 
It is a characteristic action of the real organic 
nutrients that they protect the albumin against 
decomposition by themselves splitting up in 
the metabolism. They take the place of the 
albumin, that by their decomposition the body 
may perform its work, which it would do 
otherwise with the nutrient par excellence, 
albumin. 

We now look upon this question in the right 
sense. But to understand it well we must 
remember that albumin, starchy substances 
(carbohydrates, to which belong the sugars) , 
and fat are the three important nutrients. If 
we consider albumin and the carbohydrates, 
we shall find an interesting relationship 
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between these two substances: If our body 
has enough carbohydrates, it will save the albu- 
min in metabolism. 

But this does not go so far as to mean that 
we should not need albumin at all if we con- 
sumed enough carbohydrates. A certain as- 
similation of albmnin takes place under all 
circumstances. There are certain functions 
of our body which can be performed only with 
the aid of albiraiin. But only up to a certain 
point is the replacement of albumin by carbo- 
hydrates possible in metabolism, and it is true 
only provided we take up a fixed amount of 
mixed nutrients. And that means that the 
carbohydrates, by their assimilation in meta- 
bolism, make possible certain functions of the 
body which without them albumin would have 
to attend to. This is an important attribute, 
which the fats possess also. These, too, help 
by their metabolism to perform actions which 
without them (and the carbohydrates) albu- 
min by its assimilation would have to attend 
to. The compensation by means of the fats 
is not so far reaching as that by means of 
starch. 

We can say : There are actions of our organ- 
ism which can be made possible only by al- 
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bumin assimilation. Besides these, there are 
other functions which the body prefers to per- 
form with the aid of fat and carbohydrates, if 
these are at its service; if not, it is forced to 
use albumin. That is, if the body is in good 
condition in consequence of a sensible mixture 
of nutrients, it prefers to use fat and carbo- 
hydrates and save albumin. 

The same was the case in the experiments 
on metabolism with alcohol. If there was a 
certain quantity of alcohol instead of carbohy- 
drates, the body used alcohol for the functions 
for which formerly it had used carbohydrates. 
The final result was the same, in spite of the 
change of starch by means of alcohol. The 
organism saved albumin in about the same 
quantity. 

We understand now the importance of 
knowing whether a certain substance saves al- 
bumin or not, and why we call a real organic 
nutrient a substance which saves albumin in 
the same quantity as is done by carbohydrates 
and fat, the undeniable nutrients. That is 
what we expect from a nutrient. Alcohol an- 
swers this requirement, as proved by many 
experiments on the healthy and the sick. 

We know now the importance of alcohol as 
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a nutrient. We wish to add a few words about 
the degree of this nourishing power, which is 
very satisfactory. 

To compare the degree of nourishing power 
of substances, we cannot compare 100 
grammes of fat, for example, with 100 
grammes of sugar, we must consume a cer- 
tain amount of fat the calory of which corre- 
sponds to that of a certain amount of sugar.^ 
The calories — I can only mention this here — 
of different substances are different, but they 
decide the power of a nutrient. The experi- 
ments are conducted in such a manner that a 
given amount of fat with a given calory is re- 
placed in the nutrient by a given amount of 
sugar which has a different weight from that 
of the fat but possesses the same calorific 
power. We observe the amount of albumin 
saved, etc. 

We proceed in the same manner when ex- 
amining the nutrient power of alcohol. We 
do not exchange, for example, 100 grammes 
of sugar for 100 grammes of alcohol, but 100 
granmies of sugar of the food for so many 

' That is, an amount of fat which, when decomposed into 
water and carbonic acid by combustion, produces as much 
heat as an equivalent of sugar when this is decomposed by 
combustion into water and carbonic acid, 
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grammes of alcohol as would possess the same 
calorific power as 100 grammes of sugar. We 
do not compare substances of the same weight, 
but of isodynamic nutrient strength, as it is 
called in science. 

The experiments show that, in proportion 
to its calorific power, alcohol nourishes as 
much as carbohydrates and fat. For ex- 
ample, if we use so many grammes of alcohol 
that their calorific power is equal to that of 
100 grammes of carbohydrates, the amount of 
alcohol saves as much albumin, performs as 
many duties of the organism, as 100 grammes 
of carbohydrates would do. The amount of 
alcohol necessary for such a performance is 
not extraordinarily high: 100 grammes of 
sugar will be replaced by 170 c.c. of brandy, 
possessing a strength of 35 per cent, of alco- 
hol [17]. The alcohol performs as much as 
we could expect, with one restriction. This I 
shall state. 

We shall see in the third part not only that 
alcohol is a nutrient, but that it possesses also 
specific properties which act upon the organs, 
especially upon the nervous system. These we 
have to take into consideration, even if we use 
the alcohol as a nutrient, as is done very prop- 
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erly with sick people and under certain condi- 
tions of life. Thus, we must not give too much 
alcohol, otherwise the effect of alcohol will be 
so strong upon the central nervous system that 
it will destroy the value of the substance as a 
nutrient. 

If we therefore introduce alcohol into the 
metabolism we must draw a high mark, and 
that is about 60 grammes of alcohol for 
a day. The exact amount cannot be stated, 
as it varies according to the condition of 
life of the individual. The mark must be 
low for a small amount of muscle work (30 
grammes of alcohol a day). The greater 
the amount of muscle work the higher the 
amount of alcohol. In the form of good 
brandy, 100 grammes of alcohol a day was not 
harmful to the soldiers during the campaign 
of the severe winter of 1870 to '71; the body 
used up the alcohol directly as a nutrient in 
great quantities on account of the low tem- 
perature and the great hardships. These 
hardships were sometimes very great, and the 
introduction of other nutrient substances was 
not satisfactory. Alcohol therefore was of 
great help as a nutrient. If one thinks that 
alcohol is detestable as a nutrient because it 
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influences the central nervous system, one 
makes a great mistake. 

We now recapitulate what was said about the 
value of alcohol. We use alcohol with good 
success in sickness. There it is of great im- 
portance because it surpasses nearly all nutri- 
ents on account of its easy absorption, for 
example, in a diabetic, taking the place of 
carbohydrates. It represents under certain 
conditions of life, as in winter, a concentrated, 
easily transported and preserved, and readily 
absorbed nutrient, not giving rise to thirst 
(in contrast to sugar), which warms and 
nourishes. The fact that alcohol nourishes is 
of importance for the healthy man living under 
healthy conditions. I shall explain this more 
minutely. 

First, it is positive that men do not in the 
least need alcohol as a nutrient if they are al- 
ways able to procure enough nutrient ma- 
terial, but such men only. They do not take 
alcohol for a nutrient, but to feel the peculiar 
specific influence which alcohol produces upon 
the central nervous system, as will be shown in 
the next chapter. That this specific influence 
of alcohol can act so moderately and well is 
made possible by the small residue of the alco- 
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hoi which is not immediately used as a nutri- 
ent. The fact that alcohol is immediately as- 
similated in the body as a nutrient acts as a 
safety-valve which restrains the power of the 
alcohol upon the nervous system in reference 
to its strength and duration of action, I know 
very well that I produce a certain effect upon 
my nerves when I drink a few glasses of wine. 
(That is the reason why I drink it.) But I 
also know that this effect will not be too strong 
or too prolonged, because the alcohol which I 
consvmie in the wine will be burnt up, partly 
immediately and partly after a while. The fact 
that alcohol nourishes, is destroyed in the meta- 
bolism, and disappears acts as a safety-valve. 

Second, this fact gains in importance be- 
cause alcohol can under certain circumstances 
assist overnutrition as a food. I refer to the 
medical part of this book, in which we have 
discussed these matters. The nourishing prop- 
erty of alcohol plays a role which is different 
in the different conditions and spheres of life. 

These facts and their importance have been 
appreciated. We have to discuss one more 
point, and that is the kind of service per- 
formed by alcohol. This is coincident with 
the place of its absorption into the body of the 
consumer. 
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Where and for what do human beings use 
alcohol? We can answer this question satis- 
factorily to-day. We know very well (why 
should I therefore hesitate to say it?) that the 
alcohol is used especially in work done by the 
muscles. It becomes the source of our mus- 
cular power. 

Again there is a parallelism with the car- 
bohydrates. These, too, are the chief sources 
of muscular power, so long as they are present 
in sufficient quantity. This is another point 
which favours the connection of the absorption 
of carbohydrates in the body with the produc- 
tion of alcohol from carbohydrates. We still 
find more points which endorse our opinion 
about this connection expressed in the preced- 
ing chapter. 

It is peculiar that the investigators were 
from the beginning led to the muscles and their 
work when they searched for the importance 
of alcohol in the organism. I remark em- 
phatically that this is peculiar, but it was no 
accident. 

This is based upon general experience. 
Every man who is not used to alcohol can un- 
derstand (I have proved it often on myself) 
that a quantity of alcohol which under or- 
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dinary circumstances would go to his head will 
show no effect, or hardly any, if he takes it 
in connection with an extraordinary amount 
of muscular work, for example immediately 
after a great effort in sport, during a long 
march, etc. We therefore come to the con- 
clusion that this substance will be used up or 
disappear in us much quicker when we do 
some muscular work at the same time. 

But all other observations in the physiology 
of alcohol lead the investigator with abso- 
lutely correct logic to the fact that the muscles 
are the seat of the absorption of alcohol. To 
this we may add that we have experiments, 
performed on animals, which show that the 
muscles can absorb immense quantities of al- 
cohol. Therefore it does not mean much to- 
day if certain experiments made on man have 
not led to brilliant results. 

The conditions are these : The good influence 
of alcohol upon the work of the muscles can 
be shown in experiments on man. Where the 
collective ends, we must refer to individuality. 
It has been found that alcohol produces this 
effect under certain first conditions, but not 
under certain second ones; on the other hand, 
there were experiments which had good re- 
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suits with the second condition, but not with 
the first. Sometimes a good result was im- 
mediately changed to a poor one. 

There are probably two reasons for these 
irregularities. These experiments were not 
purely muscle experiments; a chain of inci- 
dents could be seen: psychic, nervous, and 
finally muscular processes. We could not de- 
cide upon the importance of the muscular. 
Furthermore, custom, auto-suggestion, and a 
third factor, which will be spoken of later, play 
an important role as sequelae to the facts 
stated. This third factor is the psychic ex- 
citability produced by the mistaken use of 
alcohol, which diminishes man's energy for 
actions performed by him as a machine. To 
this class belong several kinds of sport and the 
muscle experiments. It is hard and tiresome 
for man to act as a machine if he has to over- 
come psychic excitation. He must overcome 
this psychic condition, which prevents him 
from acting as a machine. The muscle itself 
has nothing to do with it. 

All this is not present in experiments on 
animals. There the experiment can be con- 
ducted in such a manner that muscle, and 
muscle alone, is set in action. To the muscle 
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is carried the alcohol in the blood which flows 
through the vessels. Here we have arrived 
at clear results which show that the muscle un- 
der a medium amount of alcohol performs 
more work and tires later. A large amount 
of alcohol is detrimental to its eflBcient action. 

These experiments, furthermore, have shown 
that the good influence of a medium amount 
of alcohol acts upon the substance of the mus- 
cle cells, not upon indirect media, for example, 
not upon the terminals of the muscle nerves. 
This shows that alcohol is a source of strength 
for the performance of the cells of the mus- 
cles, and that it is used as a nutrient by the 
working muscle [18], 

What, now, is meant by a medium amount 
of alcohol in figures? Answer: A large 
amount, so large that I hesitate to mention it. 
If I estimate the amount of alcohol which stiU 
has a favourable influence, I find that the pro- 
portion is 560 c.c. of absolute alcohol for a 
man weighing 140 pounds, or about 2.75 pints 
of brandy containing 35 per cent, of alcohol. 

That is a toleration of the muscle proto- 
plasm (of this we are speaking here) toward 
the alcohol, which we find only in the most 
favourable nutrients. 
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This concludes the second chapter of our 
investigations. 

To summarise briefly what we have foimd 
out about the taking up of a medium amount 
of alcohol, we can say: That amount of alcohol 
which, if it influences digestion at all, affects 
it favourably is absorbed easily by the body 
and used as a nutrient with the exception of a 
small loss. It performs the same duty as is 
done especially by the carbohydrates, i.e., it 
produces heat, as they do, and is a source of 
strength for the labour of the muscles. 



IV 

ALCOHOL AS A LUXUEY 

In our last chapter we showed that there 
was a difference between the alcohol pro- 
duced in the organism and the alcohol artifi- 
cially introduced. The difference was that 
the first was almost entirely absorbed at the 
place of its origin and appeared free in very 
small quantity only. The other, if it was ab- 
sorbed into the blood, took quite a time before 
being taken up by the organs of elaboration; 
this alcohol had therefore time to influence as 
undecomposed alcohol different organs of the 
body. 

We, therefore, must take into consideration 
the specific action of the alcohol imbibed, apart 
from its nutrient effect, more than that of the 
alcohol formed in the body. The obnoxious 
consequences of the immoderate use of alco- 
hol, the abuse of alcohol, rest upon these 
points, but so also do the favourable results. 
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Not seldom nowadays do we find the idea 
expressed, as if it were a fact, that alcohol 
exerts prominently a specific influence upon 
the organs. But that is a peculiar idea. We 
must not only take in a nutrient, but also an 
acceptable article; otherwise our health would 
be absolutely ruined. This has been well 
known scientifically and practically for a num- 
ber of decades. The neglect of the fact has 
had serious consequences. Luxuries are al- 
ways substances which have a specific influ- 
ence upon the organs. In this sense we shall 
use the expression luxury. The reader must 
understand that the meaning of luxury, as 
superfluous matter, does not come into con- 
sideration. Luxuries do not mean an ex- 
travagant indulgence, they are necessary as 
nutrients. 

These luxuries differ according to the peo- 
ple. Not every man requires the same luxury. 
But if he has not a certain one, he uses an- 
other. All nations of the earth possess sub- 
stances which have an influence similar to that 
of alcohol. Among these alcohol is the mild- 
est and least pernicious. ' 

The fact, therefore, that alcohol not only 
nourishes but has a specific influence upon the 
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central nervous system, i.e., is a luxury, fur- 
thermore, that alcohol is therefore used by men 
and even sometimes abused, does not prove 
one iota against the use of alcohol, taken mod- 
erately. All these facts are the same for all 
classes of luxuries which are necessary for our 
health. 

A substance should be avoided if, even in 
small quantities, it has not a good, but a de- 
trimental, influence upon the organs. Such a 
substance is not a luxury, but a poison. 

Alcohol does not exercise a noxious influence 
upon the organs, when taken in rational quan- 
tities, and there are only a few specific sub- 
stances which have an influence similar to that 
usefulness as alcohol when taken in a sensible 
quantity. We shall therefore treat in the fol- 
lowing of alcohol, not as a poison, but as a 
luxury, if we have to speak of the specific in- 
fluence of alcohol upon the organs. 

The question of how a substance can at the 
same time be a nutrient and a luxury is easily 
answered. We have seen that the alcohol is 
not at once completely used up in our body, 
but that it takes a certain time. During this 
time the alcohol circulates with the blood in 
our body, and comes as undecomposed alcohol 
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in contact with the organs, upon which only 
in that form can it have a specific influence. 
Two circumstances regulate the duration and 
degree of this influence of alcohol, which we 
can regulate according to our own judgment. 
The two circumstances are the quantity of al- 
cohol taken and the extent of the demand made 
upon our metabolism, or, in other words, the 
amount of muscular work to be performed 
and that of the heat to be produced, together 
with the amount of the other nutrients with 
which the alcohol co-operates. 

The more muscular work I perform, the 
cooler my environments are, and the less I eat, 
especially of carbohydrates and fat, the more 
alcohol can I drink without producing a se- 
vere influence upon the nerves, as the alco- 
hol taken as a nutrient will be burned up and 
more quickly absorbed in my body. The less 
muscular work I perform, the hotter my en- 
vironments are, the more I eat, especially of 
carbohydrates and fat, the more severe and of 
longer duration is the influence of the unde- 
composed alcohol upon the central nervous 
system. 

Thanks to these conditions, every man can 
regulate the specific influence of alcohol so 
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that it acts beneficially and usefully upon his 
body. And these conditions have, in practi- 
cal life, almost always regulated the whole 
mode of alcohol drinking. 

It is known that the people of the south, 
who do less muscular labour, drink less alco- 
hol than the people of the north, who perform 
much muscular work. This is certainly no 
merit of the southerners, but everybody lives 
according to his conditions. 

Alcohol is a nutrient and a luxury in one 
substance. This fact is looked upon as 
unique, as some extraordinary principle, and 
is taken as something dismal. But there is no 
reason for this. Alcohol is in principle not 
the only nutrient which has a double nature. 
It is the same with the carbohydrates, one of 
the three series of organic nutrients absolutely 
necessary to men. Again there is a funda- 
mental relationship between the carbohydrates 
and alcohol. I shall now rather more fully 
explain this circumstance, which I have men- 
tioned before, in order that the reader may un- 
derstand it. 

It is only a short time ago that it was 
demonstrated that the carbohydrates were not 
only nutrients, but substances, as stated by one 
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of the physiologists, " which acted upon the 
functional condition of the organism" [19]. 
That is, they not only act as a nutrient, but 
exercise a certain specific influence upon the 
organs. In principle it is the same as with 
alcohol. 

In this comparison between carbohydrates 
and alcohol, the latter must not be used as the 
drunkard does it. In him we have to deal with 
abnormal phenomena under all possible con- 
ditions : The body is permanently flooded with 
alcohol, so that it is impossible for it to be dis- 
posed of. Besides the alcohol, there are other 
substances which add to the strong influence 
of alcohol. These substances are partly taken 
up with the alcohol, such as the fusel oil, and 
they are partly formed from the alcohol or 
with the help of it in the body of the drunkard, 
whose metaboUsm has already been disturbed. 
The whole work of investigating alcohol has 
therefore hardly been at all advanced by the 
study of the drunkard, in the same manner as 
diabetes has as yet done nothing to clear up 
the effects of carbohydrates and their decom- 
position in the normal organism. Here, too, 
the results are not only a satisfactory burning 
up of the carbohydrates in the body or an inun- 
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dation of the body with sugar, but the forma- 
tion of abnormal products in the conflagration. 

If we wish to compare carbohydrates and 
alcohol, we have to study men who ingest the 
carbohydrates normally and men who do the 
same with alcohol, healthy, sensible consum- 
ers of alcohol. On imbibing alcohol, certain 
effects are produced upon the nervous system, 
the organs of circulation, etc., which are alco- 
hol influences. There are also certain in- 
fluences of the carbohydrates upon the organs 
of circulation and the central nervous system 
which are peculiar to the carbohydrates and 
have nothing to do with the nutrient proper- 
ties of these substances; they influence the 
diameter of the blood-vessels, the beating of 
the heart, and certain parts of the central nerv- 
ous system, for example, the nuclei of the 
nerves of the heart [20]. 

It is absolutely proved that, of our chief 
nutrients, only the carbohydrates, and these 
substances positively, not only nourish, but 
produce as undecomposed carbohydrates a 
specific influence upon the bodily organs ex- 
actly as alcohol does. It is true that the ex- 
periments with carbohydrates have not been 
comprehensive enough for us to give more de- 
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tails. The specific influence of alcohol on the 
organs is much stronger than that of the car- 
bohydrates. There are also many divergent 
opinions as to what organs are affected, as to 
the nature of the effect, etc. 

This shows that alcohol is not the only sub- 
stance which is both a nutrient and a luxury. 
In this again it shows a great similarity to the 
carbohydrates. 

We have discussed the matter of how it can 
happen that alcohol acts as a nutrient and as 
a specific and how this is the case with other 
good, indispensable nutrients. The action of 
alcohol is therefore no exception, nothing ab- 
normal, suspicious, or detrimental. We shall 
see that it is the same with the specific in- 
fluence of alcohol. 

I wish to state here that alcohol as a specific 
substance influences more or less the nervous 
system only; it acts upon different parts of the 
central nervous system or the peripherical end 
organs of the nerves or the glandular nerves, 
etc. The influence of alcohol upon the organs 
of digestion, the blood-vessels, and the glands 
is really only an influence upon the nerves of 
these organs. 

Alcohol is therefore a nutrient and a nerv- 
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ous sustainer so long as it is taken sensibly. 
Science rightly treats only of the judicious use 
of alcohol, and hardly investigates the drunk- 
ard. I say rightly, because incessant overin- 
dulgence in any substance introduced into the 
body is injurious, no matter if the substance is 
a nutrient or not. For this we do not need 
scientific experiments and investigations. 

What we are going to say in the following 
concerning the specific influence of alcohol 
upon the organs of circulation, the blood-ves- 
sels, and the heart will not change our opinion 
of the nature of alcohol. 

Very little is known of the influence of the 
judicious use of alcohol upon the blood-vessels 
themselves through which the alcohol, ab- 
sorbed by the juices, circulates with the blood. 
All the descriptions refer only to the confirmed 
drunkard or to the nerves of the blood-vessels. 
About the heart, opinions differ entirely at 
present. Only this fact is certain, that so far 
as direct experiments go, an injury to the 
heart muscle from the use of alcohol cannot 
be proved. Where such an injury seems to 
come from the use of alcoholic beverages, it is 
not the result of the alcohol, but of other in- 
gredients or other circumstances. 
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We know exactly how much alcohol circu- 
lates in the blood through the heart even in 
deep inebriety, we know by experiments how 
much alcohol must be added to the blood pass- 
ing through the heart before the heart muscle 
begins to work more feebly [21]. Com- 
parison shows that even in the condition of 
deep intoxication the amount of alcohol pass- 
ing through the heart is hardly much larger 
than the amount necessary to have an en- 
feebling influence upon the heart muscle, also 
that the amount, even in the deepest intoxica- 
tion, does not come near the quantity of alco- 
hol which would cause the cessation of the 
heart's beat. Men must become very drunk 
if the heart is to work more feebly. We have 
therefore the right to exclude such an influence 
from the life of a sensible person. 

Another question is: If alcohol taken in 
moderation is not detrimental to the heart, 
can it act favourably upon the heart muscle? 
Opinions differ here. Practising physicians 
of great experience and skeptics among the 
representatives of clinical medicine mostly an- 
swer: " Yes." Anybody who has treated sick 
persons knows that strong beverages contain- 
ing alcohol (strong wine, brandy, etc.) always 
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prove to be reliable when it becomes necessary 
to stimulate the flagging power of the heart. 

Others have experimented directly with the 
hearts of animals, and state that they have not 
been able to detect a direct exciting influence 
of alcohol upon the heart. These experiments 
are of the greatest importance for sick per- 
sons [22]. The experimenters think that 
the favourable observations of the clinicians, 
which we cannot deny, are not to be inter- 
preted as indicating a direct, but an indirect 
influence of alcohol, i.e., the alcohol influences 
certain organs, the nerves of the heart, etc., 
and the improvement of the heart's action 
must be a sort of echo of this influence. 

These experiments are of no great import- 
ance, as their number is very small and they 
have been made only on healthy animal hearts. 
The heart cannot beat more vigorously than it 
normally does, so that, if anything is to be 
proved, these experiments should be con- 
ducted on a weak heart. It is probable, ac- 
cording to the present state of science, that 
the clinicians are right who attribute to alco- 
hol a stimulating effect upon the heart muscle 
itself, because, as we have seen, alcohol is a 
source of strength for the muscles. It would 
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therefore be peculiar if the heart muscle alone, 
of all other muscles, did not react to alcohol. 

The inference would therefore be, as con- 
cerns the heart and the judicious use of alco- 
hol, that practically there can be no detriment 
from the alcohol of alcoholic beverages, and 
furthermore that the question has not been 
definitively decided as to whether the proved 
stimulation of the heart's action in man is a 
direct or an indirect one. The other physi- 
ological facts favour a direct influence of the 
alcohol in stimulation of the heart muscle. It 
is probable that the heart muscle also uses alco- 
hol as a nutrient, like the other organs of mo- 
tion, from the skeletal muscles to the ciliated 
cells. 

Our reader has now received a scientific ex- 
planation of the statement that we made in 
the medical part about the relation of alcohol 
to diseased conditions of the heart. As I have 
there been quite critical, a very necessary 
proceeding in this question, I refer to this 
chapter.^ 

> Note added during the printing of the book : In the mean- 
time O. Loeb, of the Pharmacological Institute of Heidelberg, 
has proved, for the first time, by direct experiments the stim- 
ulation, though small, of the heart by the agency of alcohol. 
Loeb's experiments show, furthermore, that there is absolutely 
no weakening or enlargement of the heart from a sensible use 
of alcohol. (Compare ZentralUatt fur Physiologie, September 
33, 1905.) 
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We can here bring to an end the question 
referring to the influence of alcohol outside 
the nervous system. Everything else belongs 
to the follow^ing chapter, which treats of the 
influence of alcohol upon the nervous system. 
This chapter will be the most important one 
of the whole book. I shall therefore extend 
it to a length which vdll correspond to its 
importance. 



THE INFLUENCE OF ALCOHOL UPON THE 
NERVOUS SYSTEM 

Although one's knowledge of the nervous 
system may be large or small, everybody has 
the perception that it comprises excitable or- 
gans which are always more or less excited. 

Two questions are always prominent in de- 
termining how a substance, for example alco- 
hol, influences the nervous system: 1. Does 
the substance excite the nervous system or not? 
2. Does the substance, regardless of whether it 
excites or not, influence the excitability of the 
nervous system, and if so, in which sense, in- 
creasing or diminishing it? These are the 
leading motives which we shall observe almost 
entirely in the following. 

The nervous system is not a simple, but a 
very complicated organism. It comprises a 
central nervous system, with the brain and 
spinal cord as the principal representatives, 
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nerves which lead from these to the organs of 
motion and to the glands, and others which 
lead to them from the organs of the senses. 
To be added to these are the nervous end ap- 
paratuses in the muscles and glands and the 
organs of sense. Finally, 'the so-called sym- 
pathetic nervous system, which may be called 
a special network of nerve fibres with station- 
like nerve cells or ganglia in smaller or larger 
masses. This last-named network is con- 
nected with the nerves of the brain and spinal 
cord, and sends fibres to the intestinal organs, 
blood-vessels, and glands. 

All this should be taken into consideration 
in a discussion of the influence of alcohol upon 
the nervous system. But we can speak only 
about matters known to us, and this fact con- 
fines the discussion. 

We therefore can treat only of the terminal 
nervous apparatuses in the organs of the body, 
the nerve trunks, and the central nervous sys- 
tem, to the latter of which belong the brain, 
the spinal cord, and the sympathetic nervous 
system.^ 

' For specialists I wish to state that I naturally can specify 
no origin for the hypothesis of trophic nerves. What was for- 
merly meant by these were nerves of the blood-vessels or glands, 
and sometimes the phenomena observed had nothing to do with 
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We begin with the end apparatuses of the 
nerves in the organs of the body. They may 
be divided into two chief series. The first of 
these, associated with the nerves of motion 
or secretion, perform the function of transfer- 
ring the excitation of these nerves to the or- 
gans, to the muscle fibres (skeletal muscles, 
heart muscle, muscles of the blood-vessels, the 
intestines, the stomach, the bladder, etc.), or 
to the glands (salivary glands, stomach 
glands, etc.). If these motor (referring to 
the muscle fibres) or secreting (referring to 
glands) nervous end apparatuses are excited, 
a contraction of the muscle fibres takes place 
(effect, motion), or a contraction of the cells 
of the glands (effect, discharge of the cell con- 
tents, secretion). 

The second chief series of the nervous end 
apparatuses is connected with the sensory 
nerves leading from the organs to the central 
nervous system. We call these sensory end 
organs, and divide them into two classes. 
The one has to perform the duty of transfer- 
ring external irritation to the sensory nerves. 
This class is equivalent to the organs of sense 
from which lead the nerves of sense: the end 
organs of sensibiUty of the skin (effect of ex- 
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citation, sense of touch, the sense of cold or 
heat, etc.) ; furthermore, in the retina of the 
eye (effect of excitation, perception of light) ; 
in the inner ear (effect of excitation, percep- 
tion of sound) ; in the mouth and nares (effect 
of excitation, sensation of taste, smell, etc.). 
The other class informs us of the condition of 
the internal organs. Here belong the nerves 
and organs of sensibility of the abdomen, 
which when excited give us the sense of ab- 
dominal pain. Here belong the sensory end 
organs in the tendons of the muscles, which 
inform our central nervous system of the con- 
dition of the muscles. Through these we not 
only receive the sensation of muscular pain or 
fatigue, but can also regulate through the 
muscular sensibility the duration and strength 
of motor impulses sent from the central nerv- 
ous system to the muscles. These sensory 
nerve end apparatuses send their excitation 
through special nerves of sensibility to the cen- 
tral nervous system. 

All these are sensory end organs which are 
capable of excitation and possess a certain 
excitability similar to that of the motor and 
secretory end organs. 

We can now ask : Does alcohol influence the 
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excitability of the sensory end organs? So 
far as this question is concerned, we know no- 
thing about the effects of diluted alcohol used 
judiciously. 

Does alcohol possess the power to excite 
sensory nerve end organs? Yes, indeed, be- 
cause alcohol has a specific smell and taste. 
It does therefore positively excite in a 
specific manner the taste apparatus in the 
mouth and the smell apparatus in the nose, 
like all matter possessing smell or taste. I 
and my associates perceive a positive sweet 
taste, without burning, if we use a one to ten 
per cent, solution of alcohol in water. The 
sense of smell is very agreeable, a perfume- 
like aroma, if the inhaled alcohol vapours are 
not too strong. 

Alcohol in this solution, which corresponds 
about to the wines, affects other nerve end 
organs, for example, those of the mucous 
membrane of the stomach. But these have 
been insufficiently studied. 

So much about diluted alcohol. Concen- 
trated alcohol also excites the sensory nerve 
end apparatus. There is no doubt about it. 
But the influence is rather an irritant one in 
the sense of common usage. The excitation 
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is not only stronger but of a different kind, 
it is deeper, and suggestive of a chemical influ- 
ence. It is noticeable by the sense of burning, 
and a certain diminution of the excitabiUty of 
these organs, of longer or shorter duration, 
follows the strong stimulation. 

The difference shown here between diluted 
and concentrated alcohol can be observed in 
the sense of taste of the wine drinker and the 
whiskey drinker. The first retains a very fine 
taste for aU dishes all his life, Avithout excep- 
tion, while the taste of the other becomes ob- 
tunded. The amount of fusel oil in the 
whiskey is greatly responsible for the degree 
of obtundity. We must not forget that a 
good liqueur after dinner and a good brandy 
at bedtime have never produced such an ob- 
timdity of taste. 

We will now speak of the motor and se- 
cretory nerve end apparatuses. Nothing is 
known about a direct influence of alcohol upon 
the motor apparatus in the muscles in the 
case of a judicious user of alcohol. Neither 
does the confirmed drunkard furnish us with 
data. It is possible that kis nervous end ap- 
paratuses also become diseased, as so many of 
his organs become affected. But aU this is 
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uncertain, as such investigations in the drunk- 
ard are seldom possible. 

It is quite different with the glands. It has 
been absolutely shown that alcohol, even in 
small quantities, excites the secretion of the 
glands. From this we can conclude that the 
alcohol excites the nerves, as all cells of the 
glands are provided with a small end branch 
of the secretory nerve. We also know that 
alcohol can influence the secretory nerves by 
reflex action. 

As soon as alcohol comes in connection with 
the mucous membrane of the stomach, a more 
abundant secretion of gastric juice takes place 
[23]. But we do not know whether the ends 
of the secretory nerves are directly influenced 
or whether the small amount of alcohol excites 
the sensory nerve ends in the mucous mem- 
brane of the stomach. From there the excita- 
tion would be carried by the sensory nerve 
fibres to the central nervous system, and would 
then be transferred in the central nervous sys- 
tem to the secretory nerve fibres leading to 
the stomach. The secretion of the glands can 
be performed in this roundabout way by reflex 
action via the nervous system. But enough! 
Alcohol produces excitement in either case. 
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It excites the secretory nerves of the saUvary 
glands. But we know in this ease that there 
exists no direct excitation of the ends of the 
secretory nerves of the glands, but an excite- 
ment by reflex action. The alcohol excites 
the end apparatus of the nerves of taste in 
the mouth easily, and they carry the excitation 
to the central nervous system, where it is trans- 
ferred to the specific secretory nerves of the 
salivary glands. The effect is the secretion of 
normal sahva. Important is the transferring 
of the excitation of the nerves of taste (a mini- 
mal amount of alcohol placed upon the tongue 
still produces it) in the central nervous sys- 
tem, not only upon the secretory nerves of the 
sahvary glands, but also upon those of the 
glands of the stomach. It is enough for the 
production of the secretion in the stomach 
merely to place the alcohol upon the tongue. 
This is an excitation of the secretory nerves 
from a second locahty [23]. There is a 
third mode: A strong and long continued ex- 
citation of the nerves of secretion of the stom- 
ach takes place if alcohol is in some way added 
to the blood, but then an excitation of the 
salivary glands does not take place [24]. 
This isolated excitation of the nerves of the 
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stomach proves that the excitement is not a 
direct one, although the alcohol is carried with 
the blood to all the organs, among them the 
salivary glands, but takes place through the 
agency of an apparatus in the central nerv- 
ous system. I think that these statements 
prove very well the old saying that a judicious 
use of alcohol is one of the best means of stim- 
ulating the gastric digestion. 

Result. — In summarising our investigations 
of the end apparatuses of the nerves, we may 
say : Nothing is known of the influence of their 
excitability, if the confirmed whiskey drinker 
is not taken into consideration. We know 
positively that alcohol excites certain end ap- 
paratuses of the nerves of sense (nerves of 
taste and smell.) Alcohol also influences the 
end apparatus of the secretory nerves, surely 
by reflex action, somewhat perhaps directly 
by exciting certain nerve apparatuses which 
are connected with the secretory nerves of the 
central nervous system. 

The end apparatuses of the nerves in the 
organs which have been discussed are con- 
nected with the central nervous system 
through the nerve trunks. These are either 
sensory or motor or secretory nerves. The 
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transferring of the excitation is their function; 
they are the telegraphic wires. They carry 
the excitement from the end organs of the 
sensitive peripheral nerves to the central nerv- 
ous system, and from this system to the ap- 
paratus of motion and the glands. 

We must now investigate the question of 
whether alcohol influences the conductivity of 
these nerve trunks. We do not know anything 
about this in reference to the judicious use of 
alcohol. A chronic inflammation of the nerve 
trunks is known in the chronic drinker, by 
which the power of conduction of the nerves 
is more or less influenced. But this happens 
only if a man drinks very hard for a number 
of years consecutively. This has nothing to 
do with the judicious man. 

We have now reached the discussion of the 
central nervous system. This is the most im- 
portant, but also the most difiicult chapter. 
The following I wish to say as an introduc- 
tion. I have come to the conclusion, by in- 
timate study of this question, that it will 
be impossible to understand the influence 
of alcohol upon the central nervous system, 
which certainly exists, if one looks upon it 
with spectacles, the one glass being called 
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" alcohol brain poison " and the other " alcohol 
paralysis." , 

One will understand this question only if 
one discards the two expressions, brain poison 
and paralysis, and if one does not believe he 
is receiving a significant statement when he 
hears that a man lying in a drunken stupor 
" has a paralysis of several functions of the 
central nervous system on account of acute al- 
coholic intoxication." All these words do not 
mean anything. The scientific technical mi- 
nuteness does not explain anything. The lay- 
man would understand it much better if the 
sentence was " The man is drunk." That 
would also be more correct, as we shall see 
later. If the layman understands what these 
words mean, and what men ever since crea- 
tion intended they should mean, he will come 
to the same conclusion as if we used scientific 
terms. 

The same is the case with chronic alcohol 
poisoning, or chronic alcohol intoxication, to 
use more scientific words. These high sound- 
ing words do not mean anything more than 
what men always intended when they said: 
A man who drank so much and for such a long 
time that he ruined himself. This is the first 
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point which ought to be understood; a second 
follows. 

The conception of the word poisoning con- 
tained in these technical expressions does not 
imply anything new, exceptional, or even 
terrifying. What is meant by saying a sub- 
stance is poisonous? It signifies that this sub- 
stance produces in the otherwise healthy body 
disturbances of functions, not any kind of 
changes, but disturbances of a more or less 
severe nature, what we call in ordinary life 
disturbances. 

An acute alcohol poisoning exists if we no- 
tice disturbances in the central nervous system 
produced by over-indulgence in alcohol hap- 
pening but once. 

I put the question to everybody: Did the 
layman ever understand anything else by this 
during the thousands of years in which there 
have been drunken men? I do not think so. 
The same is the case with chronic alcohol poi- 
soning. This means disturbances produced 
by persistent over-indulgence in alcohol. If 
a layman says some one is a drunkard, he 
means the same. 

It is a well-known fact, and it always has 
been known, that continued over-indulgence 
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in alcohol produces positive disturbances of 
the central nervous system. At present the 
fact only comes to us with the modern ex- 
pression, " poisoning," 

This is the second point which one ought to 
understand objectively, if he wishes to take 
part in the discussion. Through this point 
one also learns the real meaning of the word 
poisoning. I wish to make a restriction about 
the acute poisoning, i.e., intoxication. This 
usually passes off without harm. It is a ques- 
tion whether we have a right to use the ex- 
pression poisoning in this case. We shall see 
later that it has not been decided whether the 
so-called narcosis must be taken as a disturb- 
ance. It is probable that it does not belong 
to the disturbances, but to the normal condi- 
tions of the brain. But more about this later. 

There are other usages of the word poison- 
ing which in my opinion are without authority. 
The expression poisoning is used not only in 
describing positive disturbance of the func- 
tions of the central nervous system produced 
by the use of alcohol, but every change pro- 
duced by the most judicious use of alcohol in 
the central nervous system, even if these 
changes have absolutely nothing to do with 
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disturbances. These changes are of greater 
importance and number in the practical life of 
man than the positive disturbances due to al- 
cohol. AU judicious drinkers are to be in- 
cluded in these cases. 

If every influence of alcohol upon the cen- 
tral nervous system were to be classed as of a 
poisonous nature, we should maintain that 
almost every intellectually important man suf- 
fered from chronic alcohol poisoning. Cul- 
tivated himian beings in general, men or 
women, have drunk alcohol in some form. All 
these must have suffered or still suffer from 
chronic alcohol poisoning of the brain, if every 
effect of alcohol is to be classed as poisonous. 

Such sequences would necessarily be de- 
ducted if we did not carefully and exclusively 
limit ourselves in naming only positive dis- 
turbances poisonous. We have nothing to 
do with this. We demand that unquestion- 
able, unchallengeable disturbances of health 
be demonstrated in each case where alcohol is 
said to act as a poison. That is the least we 
can ask, as alcohol is no poison per se to the 
organism, and so it is not a poison to the cen- 
tral nervous system. Alcohol may become 
poisonous under certain conditions, i. e., under 
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the well known and well defined conditions 
of the absolutely intemperate use of alcohol. 

Although this will be proved by a long chain 
of arguments, I shall here demonstrate it 
from a general point of view. First of all, 
there are no characteristic signs of poisoning 
in the sensible alcohol consumer, {a) There 
are no disturbances of the functions, not even 
of the central nervous system. This will be 
discussed very explicitly later on. (6) 
There will be no disturbances if the use of al- 
cohol is suddenly stopped, even if one suddenly 
abstains from alcohol after a judicious and 
prolonged use of it for many years. I have 
made this experiment on myself.^ (c) 
There will be no disturbances in the functions, 
including the nervous system, if a man uses 
alcohol judiciously, even regularly, all his life. 
Life teaches me this daily. Alcohol differs 
radically in these three points, a, h, and c, 
from the real poisons, morphine, cocaine, 

' Provided of course one possesses strong nerves, or lives 
under conditions which do not ruin them. A man who lives 
in a great city and consumes much tea or coflfee will become 
nervous more easily-ttran an alcohol abstainer. The reason 
for this is that he avoids the only remedy (alcohol) with 
which before he has balanced the effects of living in a great 
city and the use of tea or cofiEee. 
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arsenic, etc. The points a^ b, and c cannot 
refer to them. 

Alcohol is therefore no poison. The fact 
that alcohol used in great quantities produces 
disturbances does not prove anything against 
this. What substance does not do the same? 
Albumin, carbohydrates, and fat have the same 
effect. We can daily meet enough examples 
of this fact in the streets. We must be mod- 
erate in everything. The measure for these 
substances is different; it is for albumin about 
a quarter or a fifth of the measure for carbo- 
hydrates. The measure for alcohol is stiU 
lower than for albumin, but much higher than 
for spices. We do not call these poison, to 
say nothing of caffeine. 

Alcohol, used sensibly but regularly, is no 
poison. The fact that science nowadays calls 
it a brain poison does not prove anything 
against it. There is no substance which has 
a decided influence upon the brain that is not 
called a brain poison. This designation of 
substances which can be used in such doses as 
alcohol without danger does not mean any- 
thing to me or not more than a substance 
which influences the brain. If a substance 
possesses such a property, it is only natural 
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that a positive, more or less severe disturbance 
of the functions of the brain should be pro- 
duced by the use of a great amount of it. 

The majority of physiologists and pharma- 
cologists are not prevented by the label " brain 
poison " from drinking a good alcoholic bev- 
erage. And still we physiologists and phar- 
macologists are reasoning men, are contented 
with our existence, and do not wish to commit 
suicide. Is there anybody who believes that 
we would drink wine, etc., even only moder- 
ately, if we understood by the name " brain 
poison " a real poison? 

The public can rest quiet even if science calls 
alcohol a nerve poison. It does not follow 
that alcohol is by any means a poison in the 
usual sense of the word. It is the same with 
the expressions paralysis and paralysing effect. 
I shall explain this, why we meet with these 
words so often in everyday life. We call an 
effect paralysing, if it diminishes somewhere 
in the nervous system the excitabiUty of the 
nervous organs. We do not care whether this 
excitability was before abnormally high or not, 
whether its lowering is beneficial or detrimen- 
tal, and what circumstance produced this re- 
duction of excitabihty. If I am nervous, and 
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my excitability is augmented from external in- 
fluences, and I go into the garden and per- 
form strong muscular work, my nervous 
excitability will disappear with surprising 
quickness. The muscular work has had a par- 
alysing influence. I can attain the same end 
with alcohol. Muscular work and alcohol 
have a paralysing influence. When lightning 
strikes near a man, he is paralysed for a few 
moments, the strong excitation of his senses 
(which can also be an explosion) has made the 
central nervous system non-excitable by other 
events. A piece of bad news can make a man 
non-excitable by anything for a long time. 
If one concentrates his attention upon some- 
thing, the excitability of the nervous system 
for other events will be diminished. If one 
part of the nervous system is stimulated to a 
more "\dgorous activity by an absorbed sub- 
stance, the other parts will suffer a depression, 
a paralysing effect. What has the expression 
of science, " paralysing," to do with the lay- 
man's meaning of paralysing? I think very 
httle. 

All this seems to favour the omission of 
purely scientific labels, when one is speaking 
to the pubhc. And the public Avill well under- 
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stand everything if it closely adheres to the 
meaning of the words it has always used. 

Generally speaking, that substance alone is 
poisonous for man which in the general sense 
of the language produces signs of poisoning, 
positive disturbances of health, and a sub- 
stance is then a poison only so long as it has 
such effects. Otherwise it is no poison. This 
agrees with experience, with logic, and finally 
with science. 

Alcohol judiciously used is not a poison to 
the central nervous system. Nevertheless, al- 
cohol used in this manner has an influence 
upon the central nervous system. We shall 
discuss this influence in the following. 



VI 

THE HABITUAL MODERATE USE OF AI,COHOTi 
AND THE CENTRAL NERVOUS SYSTEM 

Suppose, for example, one drinks daily 
three of four glasses of wine (the quan- 
tity can be double this amount according to 
circumstances) ; one will adapt one's self to 
the amount of alcohol contained in the wine 
in a shorter time than it will take to change 
the liking for rye bread to that for wheat 
bread. And if the influence of alcohol upon 
the central nervous system is taken into con- 
sideration, a certain depression of the excita- 
bihty by external irritations and impressions 
and a certain exaltation of the inner psychic 
life will be observed. 

That is the general impression which we re- 
ceive. There is nothing to say of disturbances 
of the nervous hfe, but the lowering of the 
excitability by outside irritations and the 
excitabihty of the psychic hfe remain within 

i84 
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physiological confines. We are never equally 
excitable and never equally excited in our in- 
timate psychic life. There is a certain space 
of action in which the influence of alcohol plays 
a leading part. 

Our consciousness is entirely clear. The 
effect of alcohol has nothing to do with a 
narcosis. The characteristics of a narcosis are 
threefold: 1, Stupor, that is, an absolute 
dimness of consciousness, which can entirely 
obscure consciousness; 2, the necessity of in- 
creasing the doses of the same substance to 
produce the same narcosis (this increase 
varies with the different substances and is not 
even lacking for the sleep-producing sub- 
stances) ; 3, the excitability of the reflex 
action is increased in the beginning. The 
reader wiU be instructed about the meaning of 
excitability of reflex action in the following. 

The effect of alcohol does not show any of 
these characteristics of narcosis. 1. The ex- 
citability of the reflex action is decreased. 2. 
It is not necessary to increase the dose to have 
the same effect (the consumers of alcohol of 
whom we are speaking remain all their hves 
temperate) . 3. Consciousness remains per- 
fectly clear. 
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The alcoholic effect of which we speak has 
nothing to do with a stupor or narcosis. It 
is the effect in a man looking for stimulation, 
and differs widely from the effect in man look- 
ing for obhvion, which fact we shall treat of 
later in a special chapter. The latter ends in 
absolute drunkenness, while the other, of 
whom alone we are speaking at present, ex- 
pects stimulation only from alcohol and re- 
mains always temperate. There are therefore 
two entirely different types which correspond 
to two different effects of the substance upon 
the central nervous system. The man who 
looks only for stimulation is right in maintain- 
ing that his case should not be confounded with 
that of the one who craves for oblivion. The 
mixing up of the two groups is furthermore 
unfounded, because it is not correct that every 
drunkard was once a temperate consumer of 
alcohol; the great majority of drunkards were 
even from the beginning never temperate, i. e., 
they drank not to be become animated, but to 
become stupefied. 

So much about this deviation. The reader 
will understand that the narcotic, stupefying 
factor is absolutely missing in the sensible, 
regular use of alcohol (please do not dissociate 
these four words). 



Alcohol on Nervous System 187 

We shall discuss: 1. "The diminution of 
the excitability for external irritation and im- 
pressions." 2. " Excitation in the sphere of 
psychic life." 

We must explain first what is meant by ex- 
citability of the central nervous system for 
external irritation and impressions. We em- 
phasise once more the fact that the question 
involves a certain diminution of this excita- 
bility, which happens otherwise, too, and under 
normal conditions, but not a suspension. 

Which one of the excitabilities is meant? 
First we have the excitability which makes it 
possible that we are conscious of an irritation 
or impression such as hearing the report of 
a shot or observing an object in a room. This 
excitability can disappear, for example, while 
we sleep or are unconscious for some rea- 
son. It can be diminished to a certain degree 
(explanation later) when we are psychically 
preoccupied. 

Is this excitability diminished under the 
judicious use of alcohol? Answer, " Yes " 
and " No," according to circumstances. First, 
" No," that is, the direct influence can be ab- 
solutely denied; otherwise the result would be 
that a man would be stupefied by the judicious 
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regular use of alcohol. And that is not at all 
so. There are many men who drink regularly 
a good amount of alcohol, and who possess a 
very acute sense of perception, such as hunt- 
ers, seamen, etc. It is therefore not directly 
diminished by alcohol. But what does it mean 
that it is still diminished in a certain manner 
in the judicious user of alcohol? 

We have stated that in a certain manner ex- 
citability of our central nervous system to ex- 
ternal influences and irritations can be clearly 
diminished when our mind is much preoccu- 
pied, if a greater excitability exists of other 
parts of our mental apparatus. Our excit- 
ability for external irritations and influences 
is diminished if our mind or brain is preoc- 
cupied, if we are filled with a great joy, or if 
we have concentrated our faculties upon a cer- 
tain theme. 

The use of alcohol induces an excitation of 
our psychic life — we shall discuss this more 
expHcitly later. It is therefore natural that 
a sensible consumer of alcohol, if he is any- 
how easily excited in his psychic life, induces 
a certain reduction of his excitability by the 
use of alcohol, also indirectly a certain reduc- 
tion of that excitability by which certain facts 
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of the outer world are perceived. A poet who 
walks in the meadows while inspired perceives 
hardly anything of the outside world; it does 
not matter whether he is inspired by alcohol 
or by something else. 

That the reader may still better comprehend 
the difference between reduction of excitabil- 
ity for the outside world on account of a 
clouded consciousness (this is not the case 
here) and the reduction of the same excitability 
on account of excitation in other parts of our 
psychic life (this is the case here), I mention 
the fact that we can observe this in everyday 
life. There is a great difference if this excit- 
ability is reduced when we are going to sleep 
or when we are psychically more or less pre- 
occupied. When going to sleep we feel the 
stupor, but under strong psychic preoccupa- 
tion we are so busy that we do not for the time 
being notice that we no longer have so clear 
a perception of the outside world as at other 
times. 

The same is the case with alcohol. We feel 
that stupor is getting the better of us as soon 
as alcohol narcotises us. As long as alcohol, 
as in its judicious use, only excites us, we are 
inwardly preoccupied, and sometimes so much 
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so that we do not notice that our perception 
of the outside world is not so clear as at other 
times. 

The reason for all these cases is that the 
paralysis of perception is general in going to 
sleep and in alcohol narcosis (we have nothing 
to do with this condition) . It is different with 
our psychic excitation (it does not matter 
whether on account of alcohol or anything 
else). There is no paralysis of the faculty of 
observation, not even a disappearance of all 
perceptions of the outer world. But our fac- 
ulty of observation is so busy with one subject 
that it has no more space for other objects. 
If there is an excitation of the psychic hfe, this 
excitation imposes obstacles upon our faculty 
of perception — obstacles which do not belong 
either to the outer or to the inner world. 

The poet inspired by wine walks through 
the country and does not notice the " Philis- 
tines," but he observes the fragrance of the 
flowers and the zephyrs of spring, and these 
two are the objects of his psychic excitability. 

Here we shall pause for a moment. The 
chief point reached is the following: Alcohol, 
used sensibly and normally, does not of itself 
reduce the excitability by which we perceive 
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the happenings of the outside world; if such 
a reduction occurs, it is not due to the direct 
influence of alcohol, but to the reduction of 
the psychic excitation produced by it. 

How shall we explain the other excitability 
of our central nervous system, by means of 
which we not only perceive, but convert our 
observations into sentiments, to speak physio- 
logically: by which we obtain a tone of 
emotion, of the agreeable or disagreeable, of 
inclination or disinclination, joy or sadness, 
etc.? We can change the question and say: 
Does alcohol, used regularly and sensibly, 
make us more indifferent? Does it induce us 
to perceive a beautiful landscape as beautiful 
but with a reduced tone of emotion? 

It is clear that this kind of excitability will 
not be reduced. Men have known this for a 
long time. They call a person who is not un- 
der the influence of alcohol by the same ex- 
pression as a person whose perception of the 
outer world does not produce stronger senti- 
ments. Both are called " sober." 

Again, we must not forget that it is only 
when we accompany the perception of an ac- 
tion of the outer world with a tone of emotion, 
that we realise it. What we do not perceive 
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cannot excite an emotion. " I do not care for 
what I do not know." We have Tseen that 
the psychically excited man does not perceive 
many facts because his faculty of perception 
is preoccupied with other objects. It is 
therefore natural that all these tones of emo- 
tion should drop which would otherwise 
have come to the front if they had 
been accompanied by perceptions which are 
not now in the proper range. It is there- 
fore of no import if we are psychically excited 
by the use of alcohol or by something else. 

If the inspired poet — to again use our ex- 
ample — walks through the meadows and does 
not notice the beggar who sits by the wayside, 
lifting up his hand for alms, he does not have 
the emotion of sympathy which the beggar, 
had he been observed, would have excited. 
That is self-evident. Notwithstanding this, 
the poet's faculty for emotion is not paralysed, 
neither is his faculty of perception. On the 
contrary, he is filled with the strongest emo- 
tions. But his emotions and his perception of 
the outside world at that moment refer only 
to objects which are connected with his psy- 
chic excitation, which interest his excited ego. 
These he feels stronger than the " PhiUstines " 
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or the beggar, and these produce severer emo- 
tion in the poet than in the ordinary man. 
His emotions are directed to the fragrance of 
the flowers, the blueness of the sky, and the 
zephyrs of spring. To make room for them, 
the whole world with its emotions disappears, 
and with it the beggar and sympathy. I hope 
the reader will follow me. 

With the regular judicious use of alcohol, a 
diminution of our excitability for exterior 
irritations and impressions, so far as we per- 
ceive them, and in consequence of that, of our 
emotions through them, go hand in hand. But 
the action is not a paralysis of our faculty for 
perception or emotion by reason of alcohol, 
but an effect of the psychic excitation result- 
ing from the use of alcohol. As the excitation 
usually places in the centre of observation ac- 
tions which appear or play in our soul, so does 
it retard the perception of actions of the outer 
world. These do not all disappear, but our 
psychic excitation selects some which appeal 
to the individual ego. Many must step to the 
background so that the ones that interest our 
ego may be better seen. If a psychic excita- 
tion takes place, it does not matter whether 
from the use of wine or from other causes, the 
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disappearing things of the outer world are 
different in the painter, in the poet, in the 
scholar, in the musician, in the contractor, and 
in the manufacturer. The depression of 
the excitabiUty for external influences and 
irritation resulting from the alcoholic excita- 
tion in the soul is a different one in each 
individual. The degree is different in the 
individual, as it corresponds to the strength 
of the psychic excitabihty of the person in 
question. 

We now come to a second section. I wish 
to call the reader's attention to a practical 
point. It goes without saying that there are 
many situations in Ufe which vdll make the 
psychic excitation produced by alcohol valu- 
able because they make us insensible to hap- 
penings of the outer world which do not fit 
into our inner Ufe. Artists know the value 
of this. What is of greater value to the 
painter than to possess in alcohol a means 
which vsdU, on account of the excitation of his 
artistic soul, exclude every action of the outer 
world which is not picturesque? 

On the other hand, there will be situations in 
life when we wish to avoid the psychic excita- 
tion of alcohol, because it makes us less sen- 
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sitive to those actions of the outer world which 
really do not interest us. Unfortunately life 
forces us very often to pay attention to all 
kinds of incidents by overlooking which we 
should suffer. Under certain conditions it 
would therefore be better not to use alcohol. 

If, for example, the painter rides down an 
incline upon his bicycle, he does not wish to 
have his artistic soul excited by wine, as he 
has to forget the picturesque view of the outer 
world and pay attention to other things. 

There is certainly no reproach against alco- 
hol in this twofold action. It is of value to 
excite my soul, but I must know when that 
should occur. 

The nximber of our excitabilities for the 
outer world has not been exhausted, although 
we have discussed the excitability of our cen- 
tral nervous system for external irritations and 
influences. There is one of a special kind 
which is very important for us in our practical 
life, and which we must therefore discuss some- 
what lengthily, especially as it will be strongly 
influenced by the sensible and regular use of 
alcohol. This, again, is not a direct influence, 
as we shall see, but it is a psychic excitation 
which will be produced by alcohol in a round- 
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about way. This excitability is the reflex 
excitabihty. 

A few examples will explain the meaning: 
Suppose there are three persons seated at a 
table, all reading. The first has a so-called 
clear reflex excitability, the second a dimin- 
ished one, and the third an increased one. 
Suddenly I strike the table with my fist, with- 
out the three having an idea of my intention. 
Result: Number one, with normal reflex ex- 
citation, is somewhat startled; number two, 
with diminished reflex excitation, only lifts up 
his head; while number three, with the in- 
creased excitation, receives an electric shock, 
and an involuntary exclamation escapes him. 

In such a manner the three different persons 
react in entirely different ways to the external 
irritation (stroke upon the table) with invol- 
untary motions of the muscles, corresponding 
to the degree of reflex excitation of the central 
nervous system, although all three hear equally 
well. 

Another example: I steal upon a sleeper 
and tickle his cheek very lightly with a feather. 
Result: He turns his head and lifts his hand, 
resting upon the bed -cover, as if he would like 
to touch his cheek. He does all this without 
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waking up, without being conscious of my 
tickling or of his muscular motions. 

The sensory irritation (tickling of the 
cheek), its conduction to the central nervous 
system in the form of an excitation of the sen- 
sory nerves, the transfer of this irritation 
to the apparatus from which motor nerves 
lead to the muscles, the excitation of the motor 
nerves and their effect, a reasonable muscular 
motion — all this takes place without the inter- 
vention of the will or of the sensibility. All 
these actions form a reflex, in which therefore 
the central nervous system reacts as an ana- 
tomical and physiological automation, without 
the participation of the functions which we 
should call the functions of the soul, psychic 
functions, as if these functions did not exist, 
the object being asleep. The central nervous 
system can therefore react to external irrita- 
tion with appropriate muscular motion with- 
out the intervention of the psychic functions. 

" To reflect " means " to radiate backward." 
The central nervous system as an anatomical 
and physiological machine throws back to the 
exterior the excitation of the sensory nerves, 
which reaches it as a sense irritation, in the 
form of motor impulses which are sent to the 
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muscles by the motor nerves. The effect of 
this backward radiation is reflex action. 

There will also be a psychic action if we are 
conscious. But it can also happen if we are 
unconscious. 

On touching with the finger the cornea of 
the eye (or if a foreign body, such as a 
small stone, flies against it) we involuntarily 
close the Hd of the eye. The total pheno- 
menon is called reflex action of the cornea. 
If we are conscious we feel the fact, besides 
having the sensation of something disagree- 
able ; we feel the closure of the lid, we animad- 
vert upon the causes, and the consequence of 
the touch, in short a great amount of psychic 
action may become involved. But all this is a 
secondary matter for the cornea reflex. This 
will take place in the same way if we are in 
deep chloroform narcosis, if every vestige of 
consciousness has disappeared. If the cornea 
of the person under chloroform is touched, the 
eyehd will close; psychic life is extinguished, 
but the automaton still performs its functions.^ 

It is this reflex excitability which plays an 
enormous role in hfe. It includes finally all 

> No movement takes place if the anaesthesia is sufficiently 
profound to be called " surgical." — Teanslatok. 
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the reflex reactions of the central nervous sys- 
tem to external irritations in which it is not 
necessary that consciousness should take part 
also; perhaps our soul, our conscious life, is 
" somewhere else," as we say. 

Furthermore, we know that the excitability 
is bound to certain numerous, central nervous 
apparatuses, the location of which we well 
know. The spinal cord, from its lowest end 
to its junction with the brain, is, for ex- 
ample, partly a real column of such reflex 
apparatuses. 

The reflex emotion is more or less the ex- 
citability of the central reflex apparatuses, and 
is as such not suspended by the sensible use of 
alcohol, but plainly somewhat depressed- 

This is shown by the fact that we do not 
twitch so strongly or with so many muscles of 
the body when we hear sudden sharp noises, 
that when tickled we do not make such vehe- 
ment motions, that when some one touches our 
cornea with his finger we close our eye less 
spasmodically and with less participation of 
the other muscles of the face, that is, with less 
distortion of the face, etc. There is such a 
diminution of the reflex excitability as the re- 
sult of even a small amount of alcohol if it 
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is regularly used. The author of this hook 
notices it when he drinks half a pint of hght 
wine a day. Therefore it exists, but the ques- 
tion is whether it is a direct one. According 
to the material before me, I can only say that 
it is not a direct, but an indirect one. 

Psychic emotion alone (each occurrence of 
which diminishes the reflex excitation, so long 
as it has not been increased too much path- 
ologically) does not explain this effect of alco- 
hol; there is a fact which is not reconcilable 
with the opinion that alcohol sensibly used 
directly diminishes this excitabihty. The fact 
is this: In the regular but injudicious use of 
alcohol, by the confirmed drunkard, there will 
often come times when this same reflex excit- 
abihty is greatly augmented. Those are the 
days of deUriimi tremens [25]. 

If we now place next to this statement the 
other, that the same reflex excitability is di- 
minished by the regular and moderate use of 
alcohol, we shall, if the diminution is due to 
a paralysing influence of alcohol upon the 
nervous reflex apparatus come to the pecu- 
liar conclusion that alcohol in small doses para- 
lyses, and in large doses excites the same 
apparatus. But such a thing never hap- 
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pens either in physiology or in pharmacol- 
ogy. It happens indeed that a substance 
taken in increasing quantities first excites and 
then paralyses the nervous elements, but such 
a fact as that a substance in small doses par- 
alyses nervous elements, and in large ones 
excites, simply does not exist. A direct para- 
lysing influence of alcohol upon the central re- 
flex apparatus is therefore to be excluded as 
attributable to the moderate and regular use 
of alcohol, so far as our knowledge goes. 
Nothing remains but the fact that the existing 
diminution of the reflex excitabihty must be 
produced indirectly. That not only may be 
the case, but it must be. 

The use of alcohol produces a psychic stim- 
ulation which in turn will decrease the reflex 
excitability. This it always does in the nor- 
mal nervous system; it is so infallible that 
— and this is an elementary principle of physi- 
ology — we can never study the excitability of 
the reflex transporting central apparatus in 
its absolute purity so long as the psychic, the 
brain functions are in some way excited. 

This statement is not new to the layman. 
We touch our forehead if an insect alights 
upon it and produces an itching sensation in 
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the skin. That is a reflex motion which we 
also perform unconsciously in our sleep. We 
know that we can stop this reaction when we 
are absolutely resolved to do it. If the itch- 
ing increases, we perceive the conflict which 
takes place between our will and the sensation 
that rouses the excitability of the reflex trans- 
porting central apparatus, which sensation 
is produced by the itching. Even more than 
this. We feel the will contending against the 
sensory impulse with the same central appara- 
tus, the tendency of which is to provoke the 
sensory excitation to the point of grasping. 
It impels this central apparatus to per- 
form other motions, as we know that we must 
strain all our muscles to pervent them from 
" grasping." 

Every man can convince himself by self- 
observation that excitation of the brain may 
retard the reflex excitability. The example 
which we cited just now shows how a concep- 
tion of the will, the object of which is the same 
itching, may retard the reflex motion. We, 
therefore, feel directly how the brain excite- 
ment battles with the excitement of the sensi- 
bility of the skin for the supremacy in the 
central nervous system, from which the motor 
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nerves of the body receive their impulses. 

The matter is not always so plain. But we 
can perceive the same retardation in many 
cases of our friends, even if they are not con- 
scious of it. Every one must certainly have 
seen a friend so excited, perhaps in his psychic 
life, perhaps by strict attention to a certain ob- 
ject, that he did not perceive the fly creeping 
over his forehead. 

It is not astonishing that psychic emotions 
generally very much and very frequently re- 
tard the automatic reaction of our central 
nervous system towards external influences 
and irritations for the principle of this is 
partly explained by the anatomical relation of 
all single parts of the central nervous system 
concerned in the matter. Otherwise, without 
this retarding principle in us, we should, on 
account of reflex motions, seldom perform an 
action in such a manner as we should wish 
according to our psychic personality. It is 
therefore self-evident that my reflex excita- 
bility will be diminished on account of my 
psychic excitation by alcohol. 

Result. — We have seen, not only that we 
must renounce the idea of a paralysing in- 
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fluence upon certain central nervous apparat- 
uses when we wish to explain the diminution of 
the effects of external influences and irritations 
by the judicious use of alcohol, but that there 
are facts which are incompatible with this idea. 
We therefore have to look for other causes, 
and in doing so we meet with no difficulties, 
as the sensible and regular use of alcohol pro- 
duces at the same time a psychic excitation. 
And this naturally produces a certain diminu- 
tion of the reflex excitability and also of the 
psychic excitability for external impressions 
according to its strength and the psychic 
capability of the person. 

The result leads us to the conclusion to 
examine very closely the psychic excitation 
produced by alcohol, an excitation which we 
are forced to take into consideration as a whole 
because such a phenomenon as is presented by 
the influence of alcohol may be divided only 
artificially. In reality it is indivisible. We 
carmot discuss one side of the question without 
referring to the other. 

We begin our second part with the question : 
In what does the pyschic excitation produced 
by the sensible and regular use of alcohol con- 
sist? We usually confine ourselves to saying 
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that the sense of power is augmented and that 
the perceptions of will can be more easily 
changed into acts of will, performances of 
will. Familiarly, one says : " The alcohol stirs 
me up." 

Indeed, the expression " stirring up " an- 
swers very well in all its brevity. Alcohol 
stirs one up. That means that it does not pro- 
duce entirely new psychic properties. We 
can stir up only matter which already exists. 
Alcohol stirs me up! That signifies that it 
puts my psychic ego into excitation. 

When do we say : " I am in good humour 
to-day"? Hardly when we are disposed to 
memorise ciphers or to exercise some other me- 
chanical function. On the contrary, we are 
generally (I have to speak here of a certain 
class of men, otherwise I should omit the word 
generally) not disposed to perform such du- 
ties on a day when we are in good humour, 
and on account of it we are not willing to do 
such things. If we are in good humour we 
want to do something better. The musician 
does not wish to practise exercises, but to 
compose or interpret; the painter, not to 
divide his canvas into squares, but to realise 
his inspiration in form and colour; the writer, 
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not to listen to essays critically, but to develop 
his ideas; the scientist, not to cut up a piece of 
liver into a thousand microscopic parts, but to 
follow up his ideas about an object very in- 
teresting to him, etc. In short, when we are 
in good humour we do not want to copy, to 
imitate, we want to create independently. 

And alcohol produces such excitation. It 
is not that part of our psychic life which is 
merely imitative, receptive, or passive that will 
be especially excited, but the part which makes 
us creative, psychically active beings. Alcohol 
excites our creative faculty, of which our per- 
sonal psychic ego really consists. We should 
emphasise: I am excited by alcohol. There- 
fore creative men, the discoverer, the artist, do 
not allow anything to be said against alcohol. 

We must be careful to avoid two errors: 
We must not imagine that alcohol brings en- 
tirely new properties to the brain, to the soul. 
For example, a man not gifted with the talent 
for painting will not be able to create a mas- 
terpiece by the help of the best brandy. He 
who has not the natural gift of painting can 
do nothing. But if one is gifted, wine will 
not seldom assist the talent to show itself. 

It has been said, for example, that nobody 
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becomes talented by means of alcohol [26]. 
That is right and it is wrong, according to 
circumstances. Certainly a man who is not 
endowed by nature with an ingenious brain, 
who is not capable of psychic excitation, will 
not become ingenious through the agency of 
alcohol. But the man who is ingenious by 
nature will indeed show his ingenuity best 
after the use of a glass of wine, and in that 
way will become ingenious by the instrumen- 
tality of alcohol. The faculty of the brain to 
be ingenious is not identical with actually be- 
ing ingenious. Neither is a person gifted 
with the faculty to paint, a painter. There is a 
great difference ! The gift is a valueless asset 
until, for example, there has been developed 
from the disposition to be a great painter, 
the state of actually " being a great painter." 
This development may be repressed, impeded, 
or accelerated. This last happens in many 
as the result of alcohol, which produces an 
exaltation of the endowed soul, the endowed 
brain. Then will the man paint according to 
his capability. 

What has been said about the higher spirit- 
ual and psychic endowments may also be said 
about the other capabilities which belong to 
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the personal psychic ego of man. The same 
is true, for example, of the temperament. Al- 
cohol is never the cause of a man's having a 
bihous or melancholic temperament, but by 
its exciting action it brings out the tempera- 
ment. From this may be seen the different 
results of alcohol: one man will become jolly 
(sanguine), another pensive (melancholic), 
the third furious (bilious) , and Olympic quiet- 
ness overcomes the fourth (phlegmatic). 

In short, the effect of alcohol is not that of 
creating gifts which the brain does not pos- 
sess from nature, but it places the parts of 
the brain which possess such capabihties (to 
use this figure of speech) in higher excitation. 
Thanks to this action, the capabihties will of- 
ten become actively operative. 

Two things therefore are necessary for a 
personality — an organisation of the nervous 
system which comprises the capabilities of 
emotion and reason, and the circumstance that 
this nervous organism is really commensur- 
ately excited. If such an organisation of the 
nervous system is missing, no personality will 
be formed, notwithstanding the exaltation. A 
cretin always remains a cretin, and if he 
drinks the best wines, his cretinism will show 
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up all the more clearly. If the excitation is 
missing, there will be no personality formed. 
Certainly alcohol can produce only excitation, 
not organisation. Alcohol does not give a 
new character to a man, but it shows up the 
whole psychic man and his character. It will 
not be the fault of the alcohol, but of the per- 
son, if the character is not beautiful. Alco- 
hol does not make a man unprincipled, but it 
shows the deficiency of his character. It was 
of importance to me that an alienist admitted 
in his modern text-book that many drunkards 
were in a high degree deficient in their char- 
acter before they began to use alcohol (27). 
That endorses my explanation. 

This is the first error which we shall have to 
avoid. The second, which we should no less 
avoid, is the fact that we are inclined to refer 
the psychic excitation to the sensory hfe, un- 
derstanding by that that the intelligence is 
diminished. That is entirely wrong. 

One will avoid this error if one always re- 
members that alcohol excites not only one part 
of our psychic personality, but the whole of it 
with all its qualities, and of what kind they 
may be makes no difference. If there is an 
excitation, the psychic ego will appear with all 
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its annexa, with its temperament, its emo- 
tions, endowments, and intellectual capabili- 
ties. The result will be different according 
to the share of the original brain that each of 
these quahties represents. That is not the 
fault of the alcohol, but the fault of fate, ac- 
cording to which these qualities of the ego ex- 
cited by alcohol are mixed. 

The result of the " ego excitation," as I shall 
now call it, will be (whether alcohol was the 
producer or not; it will often occur from other 
reasons), at one time an artist hke Menzel 
(reahstic, intellectual) , or a Bockhn (no trace 
of intellectuahty, but fantastic), or a mathe- 
matician, etc. It depends upon the original 
disposition whether the excited psychic per- 
sonahty will show itself more in the field of 
emotion or in that of intellectuality. The whole 
erroneous opinion that alcohol diminishes the 
intellectual faculties is arrived at from the 
misconception of certain of the simplest of 
the processes of thinking. These more or less 
simple, even most simple, processes which in 
oiu" psychic hfe are not one's proper objects, 
but only means for certain purposes, indis- 
pensable assistants, but all the same only as- 
sistants, are taken for essential objects of our 
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psychic life. We imagine that they will fare 
worse if they are placed at the service of our 
excited, dictatorial ego, instead of serving ex- 
ternal influences/ 

The excitation produced by the sensible and 
regular use of alcohol does not in the least 
diminish our faculty of thinking — it is often 
even augmented — but it changes its direction. 
We do not think less assiduously, but only of 
something else, of that which fills our soul. 

I know, for example, of a mathematician 
whose mathematical gift was clearly stimu- 
lated by the use of alcohol. Under its in- 
fluence he was exalted and capable of solving 
mathematical problems, but incapable of keep- 
ing accounts while playing cards, or even of 
playing the game satisfactorily. He pon- 
dered on the higher mathematics and at the 
same time disturbed the whole game of cards. 

Now, it requires more intelligence to study 
the higher mathematics than to play cards. 
One cannot maintain that the intelligence was 
diminished in this person by the use of alcohol. 
The chain of facts is the following: The 

' One will understand that it looks as if more mechanical 
faculties of our intellect were often (not always) checked if a 
man is psychically excited from alcohol. This is an explana- 
tion of the result of certain psychological experiments. 
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person was without doubt endowed by na- 
tiu'e with a mathematical faculty. He be- 
came active by the use of alcohol and was now 
pre-eminently a mathematician; the processes 
of thinking, acting as his assistants, attended 
to mathematics only, according to the orders 
received. 

We see the same thing in everyday Hfe. If 
in the evening, over his glass of vdne, a mer- 
chant becomes a pleasant companion, causeur, 
or speaker, we cannot say that he thinks less 
than during the day. He only thinks of other 
matters. His operations of thinking are now 
more at the service of his psychic personaUty, 
which induces the thinking into its own sphere 
and directs it to other objects of the outer 
world. During the day his thinking did not 
serve his ego, but his business. 

Later on we shall see that the power of judg- 
ment and self-criticism is rather increased than 
decreased by the sensible use of alcohol. If a 
reproach were to be made against alcohol, it 
could only be that it places the thinking powers 
at the service of the psychic ego, and that this 
is sometimes not opportune. Practical life 
very often does not allow us to be full human 
beings, but forces us to place our thinking 
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faculties at the service of strange ideas which 
come to us from the outer world. The mer- 
chant may say, " In my office I am a business 
man, not a human being." 

This is, again, no reproach against alcohol, 
but against those who drink it at the wrong 
time. Furthermore, it is no reproach against 
alcohol if the excitability of a psychic person- 
ality does not produce anything beautiful, and 
if this personality places the thoughts at its 
service. That depends upon the qualities of 
the person. Quod licet Jovi non licet bovi. 
One must always remember that alcohol is 
the exciter, but cannot change the quality of 
that which it excites. What is excited is our 
own psychic personality, in short, our personal 
ego. Everybody will understand what is 
meant by the personal ego. Our entire ego 
is rendered active by the use of alcohol. 

If the word " entire " is emphasised in the 
combination " entire ego," we shall avoid the 
erroneous opinion that alcohol excites only this 
or that emotion. No ! It makes all the quali- 
ties which compose our personal ego active 
— temperament, sensation, endowments, and 
intellectual faculties. The result is a psychic 
comprehensive condition which will only be 
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non-harmonious if we have from nature a pre- 
ponderance of one or more quaUties. And 
that is the case, for example, with a man with 
a certain predominant gift. 

On the whole, it can be said that tempera- 
ment, sensibihty, endowment, and intellect are 
combined in one form. Feeling and thinking 
are united — one is a complete human being. 

Furthermore, we have to emphasise the 
word " activity." We know exactly what we 
want and we transform our will easily and 
with little resistance into action, only if our 
emotion and thoughts are united. Then we 
act with the feeling of greatest security and 
psychic satisfaction. And that is only nat- 
ural. Our " action " is then only the reaction 
of the excitation of our psychic personality 
upon the muscles of the body. That also can 
be understood anatomically and physiologi- 
cally. The central nervous parts the excita- 
tion of which refers to our psychic personality 
do not exist isolated in us, but are surely con- 
nected with a good many other, especially nerv- 
ous apparatuses. And, since each excitation 
spreads with increasing strength in the nerv- 
ous system, it can be understood that the ego 
excitation produced by alcohol reaches among 
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others also the transfer apparatuses, from 
which lead nerves of motion to the muscles of 
the body. We know that these transfer ap- 
paratuses are the same as those which, under 
reflex excitation, are affected by sensory ex- 
citations coming from without. It depends 
only upon which is the stronger (compare what 
has been said of reflex retardation). If the 
psychic excitations are stronger, they capture 
the transfer apparatuses and place the muscu- 
lar system at their service. Under this condi- 
tion we shall act principally according to our 
psychic excitation. 

Finally, the general form of expression dis- 
tinguishes the degree of wiU action which we 
perform according to the form and wishes of 
our personal ego from the low degree of our 
other will actions which we perform on ac- 
count of " reasoning " or " with a certain point 
in view." 

Alcohol excites what we call our personal 
ego, all the qualities which make up our 
psychic personality, that part of our psychic 
life which makes it possible for us to be beings 
of decisive psychic activity. Under this ex- 
citation ideas of the will are more easily trans- 
formed into action than at other times. It will 
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happen also if the will is influenced by stronger 
emotions. 

We have shown analytically in our last par- 
agraph of what the psychic excitation pro- 
duced by the regular and sensible use of 
alcohol consists. Furthermore we stated in 
the paragraph before the last that this excita- 
tion would then in turn reduce the reflex 
excitabihty and the psychic excitabihty for 
external impressions and irritations. We now 
ask: How does this psychic excitation 
originate? 

We know the sequelae (and have spoken 
of them in our description of external in- 
fluences and irritations). We wish now also 
to know the reasons. That is easily asked, but 
nearly impossible to answer on the basis of 
our present knowledge. We therefore have 
to be satisfied with the question: Does alcohol 
itself excite our psychic personahty directly, 
or does it first produce paralyses in other parts 
of the brain, which in turn produce an excita- 
tion of our ego? 

Some authorities explain the stimulation 
from the use of alcohol in this latter manner. 
But there are others who take it for a direct 
alcoholic effect. Besides the scientists, the 
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general public has become interested in the 
notion that the well-known stimulation of al- 
cohol is the sequence of some paralysis. I 
must therefore treat this question very ex- 
plicity. The idea that the reason for the 
stimulation is really a paralysis naturally and 
with good reason disquiets men who drink al- 
cohol for its stimulating influence. 

I shall not torment the reader unnecessarily. 
I cannot accept the theory of paralysis off- 
hand, but I shall show that the stimulation 
arising from the regular and sensible use 
of alcohol is a psychical excitation produced 
directly by alcohol. 

We can therefore submit to this useful and 
beneficial stimulation, and need not be afraid 
of becoming the victims of any manifest or 
disguised paralysis. We shall not express an 
opinion against which other opinions, also well 
founded, can be cited. There is a chain of 
facts which make it simply impossible for us 
to accept the theory of paralysis here. In 
the following we shall give the reasons for our 
decision. 

1. It happens unquestionably that alcohol 
sometimes produces paralysis in the brain. 
That is an old experience and by no means a 
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discovery of science. It happens when men 
drink more than they can stand, when they 
become intoxicated. It is well known that un- 
der these conditions the power of judgment 
has been diminished, that a man says and does 
things which he would not have said or done 
if he had drunk only his usual measure. But 
then a man is at least more or less inebriated 
in the general sense of the word. As long as 
a man drinks alcohol regularly and judiciously 
his power of judgment, for example, will not 
be influenced. 

If business men come together in the even- 
ing and drink their glasses of wine, they may 
express different opinions from those ex- 
pressed when they are sitting at their desks 
during the day. But their judgment is 
neither more nor less clear. They now judge 
as human beings. Thanks to the alcoholic 
stimulation of their psychic personality, they 
now give quite frequently a more correct, more 
consistent, and better opinion. That does not 
occur because the business man in them is 
paralysed (on the contrary, business is often 
transacted over a glass of wine) , but because 
their entire personality now speaks. Busi- 
ness transactions are then not judged accord- 
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ing to motives which influence the office hours, 
but these motives are criticised. The criticism 
given is from a much higher standpoint than 
during the day. Man himself is then in a 
condition of higher criticism. He may con- 
fide to his friend, " I should have acted differ- 
ently, but what could I do? During the day I 
am only a business man." In short, the power 
of higher judgment and self-criticism is rather 
augmented by the judicious use of alcohol. 

2. Psychic excitations will always be ob- 
served from the use of alcohol, and they are 
of such strength and of such elementary 
power, if large quantities of alcohol have been 
used, that it is not to be thought of that they 
could be induced only by the removal of in- 
fluences that, but for alcoholic paralysis, would 
have checked them. If a man has once treated 
a delirium tremens case, and I have treated 
such cases, or has seen an attack of madness 
induced by carousing, he will, I think, be cured 
of the idea that such cases could be induced 
by the suspension of checking influences. No 
man rages on account of suspension of inhibi- 
tory influences, but because he is the prey of 
an only too plainly visible excitation. 

But the opposite is, I suppose, quite right. 
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The exciting influence of alcohol upon the 
brain is so strong that the excitation often 
predominates in a few parts of the brain which 
are perhaps already paralysed (nobody denies 
that for the injudicious use of alcohol) in such 
a manner that the whole external behaviour 
of the person shows the signs of insane ex- 
citation. The use of alcohol in all its forms 
teaches that alcohol absolutely excites the cen- 
tral nervous organs connected with the inner 
soul life. 

3. Finally, it is true that the same entire 
complex of fact which is shown by the brain 
excitation produced by the regular and judi- 
cious use of alcohol (with all its sequences, in- 
cluding the simultaneous diminution of the 
psychic and reflex excitability in reference to 
external influences and irritations) very often 
may occur without any use of alcohol, without 
the introduction of any artificial means. All 
this happens under conditions where certainly 
only a direct psychic excitation is in question. 

Even the average man not infrequently has 
days when he feels as inspired as if he had 
taken wine, when he feels like a thorough man. 
These conditions of excitation of the personal 
ego are more pronounced in a specially gifted 
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and original personality, that is, in a genius. 
If the hour of inspiration has come, the same 
condition of brain and soul excitation can be 
observed with all its phenomena described by 
me as the results of the regular and sensible 
use of alcohol. The personal ego becomes ac- 
tive in all its attributes (sense, temperament, 
intellect, gifts), but the excitability for exter- 
nal influences, especially the reflex excitability, 
is diminished. 

If such a person " composes," " paints," or 
" thinks of his mathematical problems," he 
does not see or hear anything but that to 
which the attention of his psychic personality 
is directed. It may well be said that " the 
psychically excited man looks at the world with 
entirely different eyes." 

It can be seen that the psychic excitation 
produced by alcohol is nothing hereditary or 
specific; it is of a kind which also appears 
spontaneously with all its consequences. We 
produce it arbitrarily by means of alcohol 
when we should otherwise have to wait until 
nature and life were ready to produce it. 
Thanks to alcohol, we have a means by which 
we can produce it at any time when we wish 
it or when it pleases us. 
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This point is followed immediately by a sec- 
ond. It is clear that this psychic excitation is 
original where it appears spontaneously. This 
originality diminishes the excitability in other 
fields of the central nervous system, but it is 
never produced by the removal of opposing 
emotions in other fields of psychic life. The 
removal of inhibitory emotions plays an im- 
portant role when we try to trace the origin 
of paralysis to the use of alcohol. It is there- 
fore advisable to get at the kernel of these 
inhibitory emotions. 

We do not take into consideration the fact 
that the influence of an artificially hindering 
remedy is of itself excluded where the psychic 
excitation appears spontaneously. If an 
emotion of our personal ego depended upon 
the removal of hindering sensations, it must 
usually occur when we were in situations 
where we did not have to worry or were not 
constrained. But that is absolutely not the 
case. The intelligent man often does not 
show any wit when he is not constrained. If 
we view a personality only from its tempera- 
ment, we shall observe that the bilious, when 
he is not constrained, may be the most inter- 
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esting, the sanguine, the most tiresome. In 
studying the biographies of great creative per- 
sonalities (Luther, Goethe, Beethoven, Schu- 
bert, Hebbel, Fichte, Schiller, Bach, Rodin, 
Cervantes, Shakespeare, Michael Angelo, 
Rembrandt in the second half of his life, etc.) 
we find: The excitation of the ego produced 
in inspiration (which creates, when the " in- 
spired " is the man to do it, the greatest works) 
takes place — if it comes at all in contact with 
restraining sensations — under entirely differ- 
ent conditions than are presupposed in the 
idea which is expressed by the sentence " ex- 
citation originating from suspension of hind- 
ering actions." The life of spiritual heroes 
was usually constrained by conditions which 
would produce inhibitory sensations. But it 
is peculiar that the power of production was 
rather diminished when these sensations 
disappeared. 

The idea that alcohol excites us because it 
paralyses opposing emotions in us seems to me 
psychologically impossible. I shall state these 
psychological reasons as briefly as possible. 

a. There is no paralysis in the central 
nervous system during the condition of 
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interior " exaltation." This should be the case 
if the " exaltation " was the sequence of a 
" paralysis." 

Everybody knows that he looks upon the 
world with entirely different eyes when he is 
inspired, that he is an entirely different man, 
that a change has taken place. These changes 
are changes of observation: one perceives 
things and sees things from a different point 
of view, things which were not observed be- 
fore, while others, observed before, disappear. 
Furthermore, there are changes of sensation. 
One does not have sensations which before 
were clearly defined, but one has other sensa- 
tions, partly very intense, which he thought 
himself incapable of. There is also a change 
of reasoning: one has ideas and idea associa- 
tions which did not appear before, and, con- 
versely, perceptions disappear which before 
were obtrusively noticeable. 

Everything is change, but not omission, 
paralysis. Anyhow, what should be para- 
lysed? The observation perhaps? But the 
inspired observes with fuU intensity, only dif- 
ferently from what is usual. The painter, no 
matter whether the excitation comes from wine 
or not, sees everything from the artistic side 
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only, but this in the most intense state. His 
observation perceives other objects and ob- 
jects from other points of view when he is not 
excited. 

Or should the sensation be paralysed? Well, 
when do we feel more energetically than 
when inspired? Or the reasoning and the 
criticising? Not at all. I have demonstrated 
before that we do not think or criticise less 
acutely when we are inspired, we only think 
and criticise from other standpoints. Which 
function of the brain is, therefore, paralysed 
when we are inspired? Answer: None. 

In fact, the question from the psychological 
standpoint is not about the diminution of the 
excitability of any brain function, but about 
the fact that every brain function — and that 
•includes the various central nervous appara- 
tuses — is not any longer or not more strongly 
excitable for certain impressions because the 
apparatuses are too strongly occupied from 
the psychic personality {i. e., the " inspira- 
tion") through the excitation. 

It must be mentioned here that it is a prin- 
ciple of nervous physiology that every nerv- 
ous apparatus strongly preoccupied from 
one side is correspondingly inaccessible to 
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occupation from another side. If, therefore, 
a painter like Rembrandt or Leibl is stimu- 
lated, the excited psychic personality, i. e., the 
painter ego, rules in him observation, feeling, 
and thinking. It is obvious that these same 
functions in Leibl and Rembrandt cannot be 
usurped at the same time by the non-painter; 
they are not paralysed, but they are so much 
engaged otherwise that they are not respon- 
sive to other impressions. The supposition 
that the excitation produced by alcohol takes 
place in the brain in consequence of paralysis 
is untenable for the simple reason that nothing 
is paralysed. 

b. Furthermore, the removal of checking 
sensations does not produce inspiration, be- 
cause such checking sensations appear only 
when we are inspired, be it by alcohol or by 
anything else. It depends entirely upon the 
strength of the inspiration and upon external 
circumstances whether alcohol will, by its 
direct production of inspiration, awaken or 
remove in us checking sensations. 

One can see that in himself quite often. 
When do we have pronounced checking sen- 
sations? Answer: When we, following the 
inspiration of our personal ego, wish to act 
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upon certain lines while, following external 
circumstances, we should act entirely differ- 
ently. Besides, it depends entirely upon the 
situation, upon the personal ego, upon the 
conception, upon the feeling of not being free 
from external circumstances which would pre- 
vent one from following the internal desires, 
or upon the feeling of uneasiness from one's 
own inspiration which would make it difficult 
for one to follow external circumstances or 
conventionally prescribed principles. 

However that may be, the principal condi- 
tion for the originating of checking emotions 
is that one himself is or is to be inspired to a 
certain degree. If my ego is not inspired, if 
my inner original personality is not at least 
active, I shall not be placed in a position to 
prefer to do such and such a thing. I shall 
then feel checking sensations very seldom. 

We go to business hundreds of times, not so 
very contented, but still relatively satisfied 
and not at all in a disagreeable mood. We 
cannot be said to have pronounced checking 
sensations. Suddenly, early on a spring 
morning, we feel ourselves inspired, and if we 
are then not thorough business men, if we do 
not possess an absolute business ego, we shall 
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on that day suddenly have checking sensa- 
tions. We then feel it burdensome to have to 
attend to business every day, and think if we 
only could do as we wished we should not go 
to business. And why all of a sudden these 
checking sensations? Answer: Because we 
are inspired. We only then become aware of 
the contradiction between the personal psychic 
ego and its wishes and the rest of the world.^ 

A concert attended in the forenoon by a 
musical man can produce checking sensations 
in the afternoon when external circmnstances 
force him to work in his office. 

If one is not a born chemist, a delightful 
luncheon with a few glasses of wine will pro- 
duce checking sensations in one in the after- 
noon at the laboratory. Then one feels that 
it is a shame that one has to work in a room 
full of chemical vapours and smells. The 
wine has inspired us and we realise that per- 
haps we are not made for a chemist. 

There is hardly any surer means of pro- 

' If we possess a business go, if we are thorough business 
men, we shall have checking sensations only on that day of 
inspiration, when we cannot attend to business. The change of 
having checking sensations and ' ' not having " takes place very 
quickly sometimes, from one day to another, from forenoon to 
afternoon. 
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ducing checking sensations than a few glasses 
of wine at a time at which it would not 
be permissible for us to respond to the 
inner inclination originated by the wine. That 
may be the reason why so many representa- 
tives of a vocation prefer to drink their wine 
in the evening only. They are then free to 
excite their inner personality, because they 
are relatively independent of external affairs. 
The inspiriting effect of the wine will have 
disappeared in the morning, when the ego has 
again become quiet. 

Men are well aware of the whole business 
through their experience. They well know 
that it is not always pleasant in practical life 
to be psychically excited by alcohol. If we 
cannot follow our incUnations under such con- 
ditions, we are a prey to disagreeable checking 
sensations, an unpleasant condition in which 
man becomes peevish and discontented. 

Our first conclusion, therefore, is that alco- 
hol (through the psychic excitation produced 
by it) causes restraining sensations only when 
the external situation does not harmonise with 
the stimulated ego. Then only many observa- 
tions, ideas, etc., produce such sensations. 

These inhibitory sensations will naturally 
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not be produced if we can obey the inspira- 
tion. That is also shown only too often in 
practical life. Stimulated at noon by wine, 
we shall have checking sensations in the after- 
noon if we are forced by external circum- 
stances to attend to a vocation to which we are 
not inclined body and soul. But these will 
not appear if it is a Sunday, when we are at 
hberty in the afternoon. 

The conditions as to the checking sensations 
are rather complicated, especially as the fol- 
lowing is to be added: Usually one does not 
feel any checking influences if the inner per- 
sonahty is not excited, or if the whole situation 
permits one to follow the excitation of the in- 
ner personality. But there is a third condi- 
tion when no checking sensations appear, and 
that is if the psychic personality is so highly 
excitable and so extremely excited that one 
remains indifferent to everything else. 

This third condition does not occur often in 
the average man, but it is not infrequent in 
people who possess a very pronounced and 
very excitable personal ego; it is the normal 
condition of the genial man. Though I can 
only mention this matter, so very important 
a theme for the understanding of human 
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actions, I wish to say: This third condition 
proves the fact that the excitation of our in- 
ner personality, which in a lower degree, as 
we have seen, first creates checking sensation 
in us, prevents them after a certain point. 

I shall explain what I have said by an ex- 
ample : Suppose an old man clad in rags, with 
a beautiful head, acts as model for a genial 
painter. If this painter is excited to the high- 
est degree, the excitation in his painter ego 
rules without any remnant of his observation, 
feeling, and thinking. He is only a painter. 
In this condition it does not matter to him 
whether the old man trembles, hungers, or 
feels cold ; the old man is only his model. This 
case shows us a deficiency of checking sensa- 
tions from too strong an excitation of the ego. 
If the old man fainted, the genius would paint 
him as a " collapsed old man " instead of a 
" standing old man." (It is stated that Men- 
zel said to a young man who ministered to a 
fainting model, instead of painting him in the 
fainting spell, " You have not a drop of ar- 
tist's blood in your veins!") 

Second case: The painter is not stimulated 
to the highest pitch, or he is no genius, not cap- 
able of such a painter ego excitation. He 
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still observes the socially affecting exterior of 
the old man only from the artistic point of 
view. If the old man should tremble vio- 
lently, perhaps collapse, the painter would be 
interrupted. " I had a fine inspiration, but 
the old man collapsed. I then thought that 
perhaps he had had nothing to eat or that he 
felt cold, and if I notice that in my model it 
embarrasses me in painting." We have here 
checking emotions through a medium or weak 
ego excitation to which the other external con- 
ditions do not correspond. Bocklin would 
have said to the painter: " Take a brandy." 

Third case: The painter is not inspired at 
all, and does not feel like painting when the 
model appears. He does not paint him, he 
does not care to. But he notices the poor con- 
dition of the old man. All of a sudden he be- 
comes interested in the human being in his 
model ; he gives him a piece of money and goes 
away with exalted emotions. Here it is the 
lack of checking influences from want of ex- 
citation of the inner personal ego. 

The same we see, for example, in officials or 
business men who really are capable writers. 
They attend to their business if they are not 
inspired and have no checking sensations. If 
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they are somewhat inspired and must go to 
business, they have some checking sensations; 
if they are excitable and excited to the high- 
est degree, then they " do not give a continen- 
tal about the whole thing." The idea that 
they should go to business does not enter their 
head. The excitation of their inner personal- 
ity to the highest degree is that of a " really 
gifted writer " and it does not permit of the 
rising of checking sensations. 

It is clear that checking emotions will arise 
only if the inner personality is somewhat ex- 
cited, but it is also clear that they cannot arise 
if the inner personality is too strongly ex- 
cited. If we comprehend this fact, we shall 
also understand the action of a genius, incom- 
prehensible to the average man, who gives up 
a good position (like an old coat) in follow- 
ing his excited ego. Furthermore, we shall 
understand why prisons and penitentiaries are 
always crowded in spite of much struggling 
against temptation. That which is strength 
in a happily endowed man is debility in the 
unhappily endowed man. 

Only those who think of this will understand 
that the inspiring alcohol can produce check- 
ing sensations, and, again, can remove them, 
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all according to the conditions and the excita- 
bility and originaUty of the ego. Such are the 
relations between the checking sensations and 
inspiration including alcohohc inspiration. 
They are diametrically opposed to the hypo- 
thesis that exaltation produces paralysis of 
checking emotions. 

What, now, does the judicious and regular 
use of alcohol produce? Answer: A certain 
psychic excitation, the excitation of our per- 
sonal ego. The result depends entirely upon 
the quahty of the excited ego. The strength 
of the excitation depends partly upon the ex- 
citabiUty of the ego in question and partly 
upon the quantity of alcohol regularly used. 
The necessary physiological sequence of this 
excitation is a certain diminution of the reflex 
excitabihty and of the psychic excitabihty for 
external influences and for certain aspects of 
the outer world, i. e., only for certain external 
influences depending upon the degree of the 
excitation and the quality of the ego. The 
reason for this diminution of the excitabihty 
is not to be found in a kind of paralysis, but in 
the fact that the central nervous apparatuses 
concerned must work in a certain sense on 
account of the ego excitation, and are there- 
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fore not accessible to other demands. There 
is an absolutely clear consciousness and no 
narcosis. 

Several practical facts correspond to this 
result. It has been observed for centuries that 
alcohol augments the self-consciousness, the 
sense of power, and the courage. And that is 
absolutely true. Nothing can stimulate these 
fine faculties so well as the excitation of our 
inner personality, its becoming active. This 
must increase the self -consciousness ; it is in 
great part identical with it, and the higher 
my self -consciousness is the greater naturally 
is my courage. The saying about " getting 
courage by drinking wine " is no illusion, but 
corresponds to well founded real conditions. 

We have also known for a long time that 
the results are various when men drink alco- 
hol. This is natural, as alcohol excites only 
the existing psychic personality, which is dif- 
ferent in different people. 

If it is said to be peculiar that alcohol has 
always been used by civilised man, although 
different results appear in different people, 
we can answer that that is entirely natural. 
The kind of excitation produced in men is the 
same in all although the external effect in the 
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individual differs widely. Everybody feels 
inspired, and that not only makes him feel 
well, but it is sometimes also absolutely neces- 
sary for the health of the nervous system. 

He who leads the life of a shepherd in Ar- 
cadia may indeed be satisfied with goats' milk. 
And still the shepherds drank wine. But 
what about him who does not Uve in Arcadia? 
What about him who has to comply with the 
daily increasing demands of practical life? 
What would become of his psychic personality 
if he did not possess alcohol? What would 
become of the psychic personality of all the 
many men who during the daytime cannot act 
as they would wish and must according to their 
ego? They would often pine away without 
alcohol. No function of our organism can be 
neglected or suppressed without detriment. 
Our so-called psychic personality comprises a 
complex of principal functions of our organ- 
ism. The depression and repression of our 
personal ego will be avenged in time, and in 
this may be a cause of neurasthenia, or of or- 
dinary nervousness. I at least have observed 
that neurasthenia is seldom found in those 
circles where there are many very strongly 
excitable egos which cannot be easily re- 
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pressed, therefore among artists and artis- 
tically gifted nations. 

Only think of the Italians. What noise, 
what activity, passionate in sorrow and joy! 
But no nervousness. But the less passionate 
Northerners are nervous. That is so clear that 
it can be found pointedly set forth in litera- 
ture. How morbid, how pathological do we 
often find the contents of the modern north- 
ern fine writing, and how different the books 
of the Southerner! How healthy are these, 
notwithstanding the passion and the tragic! 
The Italians need alcohol much less than we 
do, and still opposition to alcohol hardly takes 
any root in the Latin countries. 

Men have really known all this for a long 
time, and they therefore like to meet after the 
labour and burden of the day over a glass of 
alcoholic beverage. It is so agreeable to them 
if the ego excited by alcohol changes the lever 
of the brake and by so doing allows thinking, 
feeling, and observation, like obedient locomo- 
tives, to run on the tracks upon which each 
would always like to travel if he could do as 
he wished. Those who examine the conditions 
more deeply will observe that the glass of 
wine, taken judiciously, after the day's work. 
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means not only a subjective benefit but the in- 
troduction of a correction very important for 
the health of our nervous life. It is no lux- 
ury, it is a necessity, a nervous hygienic meas- 
tire of the highest importance. 



VII 

EESPIEATORY AND NERTOUS CENTRES 

The centre for respiration and the nervous 
centre for the vessels are central nervous ap- 
paratuses situated in the so-called medulla ob- 
longata, of which the one regulates respiration, 
the other the distribution of the blood in the 
organism. The influence of alcohol upon these 
cannot be discussed with great brevity. 

We can dispose of the action of the centre 
of respiration the more easily. A noxious in- 
fluence of alcohol upon it has never been de- 
monstrated, except as regards the man who 
gets dead drunk. On the contrary, this cen- 
tre will generally be found somewhat excited 
by the judicious use of alcohol, even in intoxi- 
cation, but not paralysed [28]. But it is in- 
fluenced from all possible sides on account of 
its many anatomical connections. It is there- 
fore naturally not easy to decide whether the 
alcohol used has a direct influence or whether 

239 
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other circumstances produced by alcohol in- 
duce the stimulation of the centre of respira- 
tion, which is undoubtedly present. 

Much could be said on this point. Only 
one thing is true: As often as anybody has 
tried to prove by experiments that there is 
no direct influence of alcohol, he has failed. 
On account of this and because it speaks in 
favour of the view that the direct influence of 
alcohol in exciting the centre of respiration is 
shown, not only during exaltation, but also 
during intoxication [28], I side with the au- 
thorities who accept the theory of a direct ex- 
citing influence of alcohol upon the centre of 
respiration. 

Practically the discussion is of no import- 
ance. Here it matters only that this centre, 
so important for life, is excited by the use of 
alcohol. And that is always the case with the 
sensible alcoholist, even if he should occa- 
sionally become intoxicated. That is all we 
need to know. 

The conditions are more complicated with 
the nervous centre of the vessels. I must 
speak of this more explicitly. Not only is 
this point more unfamiliar to the public and 
of more practical importance, but scientific 
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investigations within the last fifteen years in 
this field have discovered conditions which, 
among other things, cause the influence of al- 
cohol upon the distribution of the blood in the 
organism (which influence alcohol possesses 
on account of this effect upon the nervous cen- 
tre of the vessels) to appear in an entirely- 
new light. 

First of all I shall explain to the reader the 
real physiological conditions (29) . The results 
of numerous investigations force us to accept 
the theory of the existence in the meduUa ob- 
longata of a general nervous centre for the ves- 
sels which regulates the blood distribution in 
the whole body. It consists of at least two 
apparatuses, one which contracts the vessels 
and another which dilates them. From both 
apparatuses there proceed nerves : the vasocon- 
strictors and the vasodilators. 

If the vasoconstrictor apparatus is ex- 
cited, the impulse will go through the vaso- 
constrictor nerves to the nervous terminal 
organs, situated in the muscles which surround 
the blood-vessels like a ring. If the impulse 
arrives there, the annular muscles of the ves- 
sels contract; the ring becomes narrower, and 
with it the vessel. The region in question be- 
16 
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comes therefore an£einic, because a narrow 
vessel contains less blood. If the region is the 
face, it will appear pale. 

If the vasodilator apparatus is excited, the 
impulse travels through the vasodilator nerves, 
but not to the vessels themselves, but only to 
certain stations interposed in the nerve plex- 
uses, stations through which the vasoconstric- 
tors also have to pass before they reach 
the muscles of the blood-vessels. If an im- 
pulse passing along the vasodilators reaches 
these stations, the result will be that they are 
closed for impulses carried by the vasocon- 
strictors. Now, no impulse will get to the 
blood-vessels in question which would induce 
the circular fibres to contract. The muscular 
ring relaxes, becomes enlarged, and with it 
the vessel. The wide vessel contains more 
blood, the region becomes full of blood; if it 
is the face, it becomes red. 

So long as we live, these two apparatuses of 
the general nervous centre of the vessels per- 
form their function in the medulla oblongata, 
but not exactly in the same manner. How- 
ever, they work wonderfully hand in hand. If 
the vasoconstrictor apparatus contracts the 
vessels in one region of the body, the dilating 
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apparatus dilates them in another. It has 
been shown that the surface of the body (skin) 
and that of the brain on the one side, and the 
intestine in the inside of the body on the other 
side, work together. Therefore, if the general 
nervous centre for the vessels is healthy and is 
especially excited, the usual result will be (the 
investigated cases are very numerous) that 
either the vessels of the skin will be enlarged 
and the intestinal vessels contracted or vice 
versa. 

The importance of this hand in hand work- 
ing of the two apparatuses of which the gen- 
eral nervous centre for the vessels consists 
can easily be seen. What would otherwise be- 
come of our heart? As soon as we go into the 
cold our cutaneous vessels become narrowed, 
not because the cold directly influences the ves- 
sels of the skin, but because the influence of 
cold is conducted by the nerves of temperature 
to the nervous centre for the vessels, and stim- 
ulates that in a particular manner (see below) . 
If the vessels of the intestines did not dilate at 
the same time, where should our heart throw 
the blood? As our intestinal vessels become 
enlarged at the same time, the heart can 
throw into them what cannot go to the skin. 
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If we go into the warmth, our cutaneous ves- 
sels become enlarged by the intervention of 
the nerves of temperature. As the intestinal 
vessels become narrow at the same time, our 
heart receives from them the necessary blood 
to fill the dilated vessels of the skin. Without 
the sensible arrangement of this complex 
machinery, called the nervous centre for ves- 
sels, our heart would soon be demolished. 

One can easily understand how by a simple 
throwing of the lever of this machine all of a 
sudden the distribution of the blood in the body 
is changed. If the machine is set to " external 
wide, internal narrow," the skin will be full of 
blood, while the internal organs are ansemic. 
If the machine is set to " external narrow, in- 
ternal wide," the skin will be anaemic while the 
intestines are congested. If now we ask our- 
selves what changes the lever of the machine, 
the answer will be: All kinds of influences, 
nervous influences and chemical substances 
which are carried with the circulating blood to 
the machine. 

This nervous machine is also connected with 
different parts of the nervous system. One 
will understand that such affections as excita- 
tion of the sensory nerves of the skin, etc.. 
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may influence its activity. Severe fright 
places the machine " external narrow, internal 
wide," and one becomes pale from fright. The 
temperature nerves of the skin place it " ex- 
ternal narrow, internal wide " (irritation of 
cold) or " external wide, internal narrow " 
(irritation of warmth.) 

Among the chemical substances which in- 
fluence the machine the caifeine of coffee and 
tea throws the lever to " external narrow, in- 
ternal wide," skin anaemic, intestines con- 
gested. Certain so-called convulsive poisons 
throw it to " external wide, internal narrow," 
dilated vessels of the skin, entirely anaemic 
intestines [30], etc. 

That is the general picture of the influence 
of the central nervous system upon the blood- 
vessels, which influence does not exclude ex- 
ternal influences. An inflamed region of the 
skin remains red even if the irritation of cold 
renders the other vessels of the skin anaemic by 
making them narrow. In the act of digestion 
the vessels of the stomach may be wide while 
the vessels of the intestines are narrow. But 
those are only local conditions which have no- 
thing to do with the nervous centre for the 
vessels in the central nervous system. 
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The great advance over former times does 
not wholly consist in our, only now, better un- 
derstanding of the whole distribution of blood 
in the body and its regulation through the cen- 
tral nervous system, but also in our explana- 
tion of the dilatation of the blood-vessels in 
certain circumscribed regions of the body. 
While we formerly explained these dilatations 
of the blood-vessels, which occur often through 
the nervous centre of the vessels, on the en- 
tirely unphysiological idea of partial paralysis 
of one and the same centre, we know now that 
it is only a suspension of the centre in one cer- 
tain sense — that both apparatuses are in ac- 
tivity and that nothing is paralysed. 

On the other hand, we know through these 
investigations that if a substance ingested pro- 
duces by its influence upon the nervous centre 
for the vessels, among other things, dilatation 
of the blood-vessels in a certain region of the 
body, especially if this region is the skin or 
the surface of the brain, the effect is not to 
be looked upon as a paralysis, but as a kind of 
excitation of the nervous centre for the ves- 
sels. Thus we have again come to the special 
influence produced by our alcohol upon the 
nervous centre for the vessels. 
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If one asks how this is shown, he will be told 
that it is through a dilatation of the vessels of 
the skin and perhaps of the surface of the 
brain. If one inquires about the vessels of 
the inside of the body, a deep silence is the 
answer.^ We must therefore interrogate other 
circumstances and logic. 

Two things are immediately plain. 1. The 
dilatation of the vessels of the surface of the 
body produced by alcohol has not its origin 
in the fact that the alcohol circulating in the 
blood directly influences the walls of the vessels 
through which it flows. 2. The dilatation of 
the vessels of the surface of the body does not 
correspond to a simultaneous enlargement of 
the intestinal vessels, as would happen in a 
paralysis of the nervous centre for the vessels. 
If one of the two occurrences should take 
place, the blood pressvu-e would sink consider- 

' Noted during printing. In the meantime the experiments 
of M. Kochmann have well supplemented my statement, which 
I had, in writing my book, to deduce logically from other phys- 
iological facts. This author also reaches the conclusion through 
positive results of his experiments that in at least the moderate 
use of alcohol the dilatation of the vessels of the skin corres- 
ponds in time to the constriction of the vessels of the intestines. 
Compare : Zentralblatt fur Physiologie, November 4, 1905, 
where the original is cited. As his work came to my notice 
through that number of the Zentralblatt, I could not make use 
of it whUe writing the text. 
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ably after one glass of wine (which is enough 
to produce an enlargement of the vessels of 
the skin) , the heart would not receive enough 
blood, in short, disagreeable and remarkable 
accidents would occur which in reality have 
never been observed. (If alcohol exerted in 
this way a direct influence upon the vessels, 
the whole body would feel the influence, the 
vessels of the intestines would become en- 
larged, and the dangerous condition which we 
have mentioned would appear. But this is 
never the case.) 

We therefore have as a result of the judi- 
cious use of alcohol dilatation of the vessels of 
the skin (also of those of the surface of the 
brain), together with a constriction of the in- 
testinal vessels. That is a well-known typical 
case of placing the nervous centre for the ves- 
sels upon " external wide, internal narrow." 
Alcohol, like all other chemical and non-chemi- 
cal substances, produces an excitation of the 
nervous centre for the vessels in a certain man- 
ner, but not a paralysis. 

And so we find the important centres of the 
medulla oblongata excited during the sensible 
use of alcohol. Our respiration is deep, and 
the vessels of the intestines are anaemic (it is 
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only by a local influence that alcohol during 
its presence dilates the vessels of the stomach; 
this has nothing to do with the rest of the 
question) . 

As regards the consequences of these alco- 
holic influences, the data concerning the blood 
pressure vary greatly. In one part it is some- 
what lowered, in another raised; in toto the 
changes are not great. It can be seen from 
these differences that alcohol has not much to 
do with it. And that is only natural accord- 
ing to our previous statements. Often and 
rightly the conditions of the blood pressure 
are held to depend partly upon the phychic 
excitation produced by alcohol. The whole 
business is practically and scientifically of no 
interest, as moderate fluctuations of the blood 
pressure are entirely indifferent for our health 
(such fluctuations exist on standing and lying 
down). We do not know what produces 
them. Immense fluctuations of the blood 
pressure are of diagnostic value, but they are 
here entirely lacking.^ 

Because alcohol produces dilatation of the 
vessels of the surface of the body, we therefore 

' M. Kochmann observed sometimes during the temperate 
use a pretty strong increase of blood pressure. — Loco citato. 
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give off more heat, the blood circulating in 
greater quantity near the outside air loses 
more heat externally. The temperature of 
our body must therefore fall. And that is 
really the case in a very small measure, i. e., 
with the sensible use of alcohol and when the 
body is clothed, 0.1° to 0.2° C. [31], practi- 
cally an absolutely unimportant temperature 
reduction, as in normal life much greater fluc- 
tuation takes place without alcohol. We must 
only remember that the alcohol restores the 
surplus of the heat given off to the outside 
through the skin by forming in the body heat 
by its combustion. Besides, we are usually 
dressed when we drink alcohol. All these are 
details of no importance for our well-being. 

Only one point seems to me of importance. 
I mean the manner in which alcohol distributes 
the blood within us. It causes so much blood 
to stay at the surface that the intestines are 
relieved of blood. Its influence is therefore 
opposite to that of coffee or tea, which burden 
the intestinal organs with blood and free the 
skin from it. These are very important facts 
in practice. Not only the physician must take 
them into consideration, but also a sedentary 
person, and ailing women should always re- 
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member these statements and use them in their 
hygiene of nutrition. I also .refer to the med- 
ical part. 

Resume of the last three chapters. — ^What 
is the effect of the regular and judicious use 
of alcohol? Answer: Excitation of the nerves 
of taste and smell, excitation of the secretory 
nerves of the glands of digestion, excitation 
of the centre of respiration and of the general 
nervous centre for the vessels, and psychic 
excitation. 

Practically expressed : We feel ourselves in- 
ternally inspired — this inspiration checks our 
nervous excitability, which, increased, would 
be disagreeably perceptible; it looks out for 
the change of perception, feeling, and think- 
ing, which is not only agreeable to the brain of 
the professional man, but sometimes directly 
necessary; at the same time we breath well and 
deep, the skin is agreeably warm, our intes- 
tines are adequately unburdened of blood, the 
digestion is faultless, and the heart beats full 
and strong. All this is favourable and im- 
portant excitation and its sequence. 



VIII 

THE OCCASIONAL IMMODERATE USE OF 
ALCOHOL (intoxication, NARCOSIS, 

"acute alcohol poisoning") 

I HAVE given to the last chapter an espe- 
cially large space on account of its very great 
practical importance. 

The rest of our investigations can be re- 
ported much more briefly. I hope I shall in- 
terest the reader enough when I speak of 
isolated intoxication to justify my somewhat 
detailed description. We shaU bring forward 
points which seem to have been forgotten even 
by the specialists. 

Everybody knows that we become intoxi- 
cated if in imbibing alcoholic beverages we 
greatly transgress our usual quantity. That 
differs from the regular and sensible use of 
alcohol in that, instead of a " stimulation," we 
have an " intoxication," which finally, if we 

252 



Occasional Immoderate Use 253 

continue with the drinking of alcohol, turns 
into " stupefaction." If the use of alcohol 
is only somewhat larger than the usual 
amount, this stupefaction will not appear; the 
intoxication remains in a certain degree, and 
one is " exhilarated." 

We therefore see from the experience of 
centuries that the consequence of the casual 
immoderate use of alcohol is not only a " stupe- 
faction," or a simple narcosis, but a compli- 
cated condition. Contemplation teaches us that 
an intoxicated person is not the same as a stu- 
pefied person. The fact also teaches that there 
are substances which stupefy and do not intox- 
icate, for example, our medicinal narcotics. 

If I take chloral hydrate, I shall, in a quar- 
ter of an hour, become drowsy and faU asleep. 
If I take much of the remedy, the sleep may 
change into complete unconsciousness: I am 
then entirely insensible, my muscles are flaccid, 
the reflexes are extinguished, and only the 
never tiring centres of the medulla oblongata, 
in the first line the centre of respiration, per- 
form their work. It is therefore a real stupe- 
faction which can be carried from the lightest 
to the severest stage without passing through 
a stage of intoxication. 
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That " narcosis," " stupefaction," is not the 
same as " intoxication " is shown by a narcosis 
normally produced daily by nature, sleep. 
The existence of sleep should really teach man 
that it is no great reproach to a remedy if it 
" stupefies " us. If it does nothing else, one 
may ask whether it would be right to call it 
a poison only on this account. Then it pro- 
duces nothing but what is produced by the 
fatigue products which, we are told, are 
formed by ourselves while working and which 
are the cause of sleep according to the opin- 
ions of many specialists [32], The greatly 
exaggerated dread of all stupefying remedies 
has absolutely no scientific basis. 

Sleep is an ordinary stupefaction which can 
vary according to its depth. We find after 
an extraordinary performance of muscular la- 
bour sleep which hardly differs from uncon- 
sciousness. One cannot be aroused, is nearly 
insensible, the reflex excitability is greatly 
diminished (in contrast to light sleep, where 
it is augmented as in every light narcosis) , the 
muscles are flaccid, etc. The reason why we 
cannot produce with the narcosis of sleep such 
a complete paralysis of the central nervous 
system as with artificial remedies is the fact 
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that in the latter we can regulate the quantity 
of the remedy according to our wishes, a state- 
ment which can be made of the formation of 
fatigue products only in a modified manner. 
Sleep and narcotics prove clearly that intoxi- 
cation is not the sine qua non for the ensuing 
stupefaction, for which it is not even necessary. 
On the contrary, when it is present it very 
often impedes the progress of stupefaction. 

Alcohol produces, if used in excess, first in- 
toxication, later stupefaction; it can therefore 
not possibly be simply a stupefying substance, 
merely a paralysing one; that which only par- 
alyses can never produce an intoxication. The 
absolute preliminary condition for this is the 
fact that the substance in question must in- 
tensely excite us psychically. And this leads 
directly to the following: 

There is first a psychic excitation from the 
immoderate use of alcohol, which again is ag- 
gravated beyond the normal. Man is then 
not only stimulated, he is excited. But to this 
psychic excitation is joined a stupefaction, 
that is, a paralysis of, first, the organs of the 
so-called external psychic life. 

I include under this expression tlie so-called func- 
tions of the cerebrum, the apparatuses of percep- 



256 The Use of Alcohol 

tion, imagination, and association of ideas. They 
are certainly active in the excitation of our inner 
personaHty, which uses them as its assistants. But 
everybody knows that we very often perform labour 
with these cerebral functions without the participa- 
tion of our inner personality. We then speak, as is 
well known, of the mere external intelligence. We 
are well aware of the distinction in our psychic life, 
and the term external psychic life is justified. With 
the judicious use of alcohol there is only exaltation 
but with its immoderate use there is a mixture of 
phenomena to which we shall now devote our atten- 
tion. It is the same with alcohol as with many other 
substances. The stimulating action does not affect 
all the cerebral functions at once, but only some of 
them. And, in the second place, it is true of alco- 
hol, as of all substances that paralyse (no matter 
whether they paralyse at once or only when certain 
large amounts have been taken), that the paralysing in- 
fluence is not exerted simultaneously upon all the func- 
tions of the brain, but at first only on a few of them. 

If, now, a substance which first excites and 
then paralyses influences in the stage of ex- 
citation another brain function than in the 
stage of paralysis, we understand at once the 
positive fact that in the increasing use of such 
a substance an intermediate stage will appear 
in which the remedy will in a certain region, 
where it stimulates, still excite, while in an- 
other region, where it begins with the paraly- 
sis, it already paralyses. 
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Such an intermediate stage is " intoxica- 
tion." The substance which first excites and 
then paralyses may only be such a one as es- 
pecially excites the field of inner psychic life, 
but which, when in consequence of an increas- 
ing quantity paralysis begins, excites the field 
of external psychic life, especially the brain 
functions of conscious observation of the ex- 
ternal world. Intoxication begins at the mo- 
ment when the paralysis of external psychic 
life starts, while the excitation in the field of 
the inner psychic life still exists and is even 
progressing. Certainly alcohol is such a 
sutjstance. We know that it excites our inner 
psychic life. 

a. If it is used in increasing quantities the 
stimulation increases to excitation. There- 
fore there occurs such a variety of symptoms 
into the intoxicated. The excited ego accele- 
rates imagination and reasoning, an irre- 
pressible desire to live to its limits appears. 
Joyfulness is manifested in the sanguine, 
rage in the choleric, crying in the melancholic ; 
the agreeable one becomes more agreeable, the 
quarrelsome one unpleasantly quarrelsome; 
whether the condition is pleasant or disagree- 
able depends upon the individuality of the ex- 
17 
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cited ego and the degree of intoxication. To 
this there is now added: b. The beginning of 
paralysis in the field of the external psychic 
Ufe. It is a certain cloudiness of the percep- 
tion of the outer world if it is a minimal " joll- 
ity." In a severer paralysis the whole power 
of perception is dim. The intoxicated man 
is uncertain not only about his whereabouts, 
but also about the psychic happenings. If it 
goes still deeper (partly during the severer 
clouding process of the perceptive power) it 
attacks the apparatus of association; the in- 
toxicated man talks incoherently. And so it 
goes on until perception, imagination, etc., are 
entirely paralysed. Then sleep comes on. 
The intoxication has now reached the stage 
of entire stupefaction. 

But the excitation in the region of inner 
psychic Ufe still remains during the entire 
progress from cloudiness of conscious percep- 
tion of the outer world to the appearance of 
sleep. During the whole time the excited ego 
predominates over the external psychic func- 
tions, perception, imagination, and reasoning. 
And on account of this, although the psychic 
functions gradually become more incapable of 
performing their duty, the typical picture of 
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intoxication comes out in all its degrees from 
its beginning, when the man is no longer en- 
tirely clear about his environments, where he 
lets his excited ego act as it pleases, until the 
stage preceding sleep, where then the excited 
ego can only show itself, on account of the 
nearly absolute failure of perception, imagina- 
tion, and reasoning, in the form of its basic 
principles, instinct together with the corre- 
sponding impulsive actions/ 

The intoxication is therefore an inner psy- 
chic excitation with dimmed consciousness. 
Here also there is a diminution of the ex- 
citability towards external influences, as the 
consciousness is clouded, but this is now an 
entirely different condition from the one form- 
erly described as a sequence of stimulation. 

We used the example of a painter, only in- 
spired by wine. He showed there only a 
change in his excitability by external impres- 
sions, because he now mainly observed the pic- 
torial side of everything, and other sides less 
or not at all. At the same time his observa- 
tion as a function of the brain worked in per- 
fect order, but it acted only upon certain 
• 

" These conditions explain at the same time the violent acts 
committed during inebriation if the ego in question was by- 
nature endowed with the necessary disagreeable gift, 
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things. His consciousness as such was entirely 
clear. 

Let us now take the example of an inebri- 
ated artist. He also will, on account of the 
excitation of his psychic personality, observe 
only the artistic side of the outer world, but 
this also is no longer clear. Thus originate 
works which show the genius, but do not ap- 
peal to the man of healthy feelings. 

If we take the poet instead of the painter, 
history will give us a similar comparison: 
Schiller and Grabbe. One wiU observe 
plainly how differently, though with almost 
identical genius, the inspired dramatist ( Schil- 
ler) worked compared with the other, who 
became intoxicated (Grabbe.) Grabbe pro- 
duced everything that the genial dramatic ego, 
even with clouded external psychic functions, 
could produce ; the immense ideas, the strength 
of feehng, the power and reality of the pic- 
ture. But everything which must be at the 
service of the inspired, even excited ego, was 
missing in Grabbe. Therefore the incon- 
gruity of his works, the uncertainty, the 
practical impossibility of producing his dramas 
on the stage. In him is also very clearly de- 
fined the over-excitation of the inner psychic 
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ego already existing during the dimness pre- 
vailing in the region of the external psychic 
ego. Inspiration is turned into sentimental- 
ity, satire into cynicism, expressions and pic- 
tures cannot be strong enough.^ 

I therefore think that hardly anybody can 
ever confound inspiration, i. e., psychic inner 
excitation with entirely clear consciousness, 
with intoxication, i. e., inner psychic over-ex- 
citation, agitation, with dimness already ap- 
pearing in the region of the external psychical 
life. 

If the immoderate use of alcohol is carried 
to the extreme, real unconsciousness will fi- 
nally appear. The paralysis in the central 
nervous system overshadows that of the cere- 
bral functions, just as occurs in normal sleep, 
which, when it has reached a certain depth, is 
not only a paralysis of the organs of con- 
sciousness, but a more extensive paralysis of 
the central nervous system. The simultane- 
ously existing inner psychic excitation stops 
the progress of the stupefaction in the intox- 
icated man. In the beginning it may also hide 
the dimming of consciousness for a while. 

> Goethe wrote Faust, Byron, Don Juan. Grabbe was not 
satisfied with one; he wrote Don Jvan and Faust. 
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The matter stands thus : Every stupefaction 
— it does not matter whether it is produced by 
a substance artificially introduced into the 
body or whether it is a normal stupefaction, 
called by us sleep — is not a complete one im- 
mediately. It has, indeed, a starting point, 
it begins with the diminution of the perception 
of the outer world. Every stupefaction be- 
gins thus. But the general perception is not 
yet paralysed; we may in this condition ob- 
serve many things. The best known example of 
this is the normal dream. It is therefore not 
to be wondered at that in the first stage of al- 
coholic intoxication only the perception of the 
happenings of the outer world is conspic- 
uously diminished, and that the intoxicated 
man still continues to show an animated con- 
dition. The excited inner personahty does 
not allow the consciousness to rest, as in the 
dream. In like manner, but much stronger 
than in the dream, because especially excited 
by alcohol, the excited inner personahty fills 
the consciousness with many perceptions and 
imaginings, although the clear, conscious ob- 
servation of at least a certain part of the outer 
world will disappear more and more with the 
increase of the intoxication. This observa- 
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tion is necessary for the direction and control 
of our psychic inner life. From this it will be 
understood why the senseless, disconnected 
imagination appears so often during intoxi- 
cation and the dream. 

The normal dream banishes normal sleep 
only then when it becomes too vivid (in the 
most excited moment one awakes), when our 
inner psychic processes appear to the con- 
sciousness and suspend sleep. Similar to this 
is the action of alcohol. The inner psychic 
actions, which appear intensively in conscious- 
ness by reason of the alcohol excitation, sus- 
pend the alcohol narcosis and retard the 
occurrence of complete stupefaction. 

On account of this, the duration of the stage 
of intoxication, during inebriation, depends 
very much upon the psychic excitation of the 
person in question. In the bilious it takes 
much longer than in the phlegmatic to arrive 
by intoxication at the stage of sleep. Here 
we come to the differences existing in the 
intoxicated. We shall understand these 
immediately on account of the preceding 
explanations. 

The behaviour of an intoxicated person de- 
pends first upon the special original condi- 
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tion of his personal ego, which may, when ex- 
cited in the first stage of intoxication, act 
more frantically. I do not think it is neces- 
sary for us to explain this. To this is now to 
be added the excitability of the ego. We 
have just mentioned that upon it depends the 
duration of the stage of intoxication. The 
more excitable the inner personu,hty — ^bihous 
or sanguine — the longer its duration. The 
first one to fall asleep is the intoxicated phleg- 
matic. I wish to add here that the difference 
produced by temperament shows itself well 
even in a child. I remember a girl of about 
eight years, of very lively temperament, who, 
being intoxicated from a very pure alcoholic 
beverage, had to pass through a very long 
and vivid stage of intoxication before she fell 
asleep. 

As a third point there is to be added to the 
foregoing the quantity of alcohol to which the 
person in question is accustomed. Here we 
shall have to stop for a moment. We need 
not discuss very explicitly the fact of getting 
used to all kinds of substances (the consumer 
of wheat bread will have to get accustomed to 
rye bread, and vice versa), but one can state 
at once that there are only a few instances of 
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acquired toleration so pronounced as the cases 
of toleration of the psychic functions for cer- 
tain stupefying substances. That holds good, 
too, of the fatigue products formed normally 
in us. Not only is it well known that one can 
get accustomed to staying up late at night, but 
we also know that a regular routine of daily 
increased muscular labour (the muscles are 
considered as the principal producers of the 
fatigue substances which result in sleep) does 
in time fail to produce sleep so easily as in the 
beginning. Furthermore, this is also the case 
with the ordinary medicinal narcotics. Espe- 
cially is it true of substances which not only 
have a stupefying influence, but cause also 
an excitation of the inner psychic personality. 
For these especially the toleration is most 
clearly defined. It is a fact that one has in 
time to take constantly increasing quantities if 
one wishes to stupefy himself. Especially for 
these substances (and alcohol belongs to 
them) the habit is most quickly acquired. It 
is very probable that this has a direct connec- 
tion with their quality of being at the same 
time an excitant of the inner psychic person- 
ality. I cannot explain this more explicitly 
here. 
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According to the purpose for which alcohol 
is used will this be agreeable or disagreeable. 
If alcohol is drunk for stimulation, it will be 
agreeable; one can produce this permanently 
and clearly without at the same time running 
the risk of partly paralysing one's external 
psychic functions. But if alcohol is drunk for 
stupefaction, it is very disagreeable, as one 
has always to increase the amount, and by 
doing so one will eventually ruin himself. 

The man who really enjoys hfe, who drinks 
alcohol only on account of the stimulation, 
will drink it very judiciously, but also very 
regularly. We also know that moderation 
and regularity constitute, without exception, 
the only sensible way of consuming any sub- 
stance. In this manner only does one receive 
stimulation alone from alcohol. 

If the question refers to " the becoming in- 
toxicated," and to the diu-ation of the stage 
of intoxication, then habit plays a certain role. 
I shall now summarise the cases which are 
hkely to occm*. 

1. If persons who are absolutely unaccus- 
tomed to alcohol indulge in drink, they will 
soon arrive at the stage of drunkenness, which 
is speedily followed by sleep (those of less 
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excitable inner personality, the phlegmatic) , or 
the stage of inebriation will be much more pro- 
nounced and extend over a relatively longer 
period, that is, it will not be followed so soon 
by sleep (persons of very excitable inner per- 
sonality, the bilious, and the sanguine) . 

2, In persons who are accustomed to a 
sensible and regular use of alcohol, if they 
become intoxicated, the stage of drunkenness 
will generally appear later. They must not 
only absorb their accustomed quantity, but 
they must also overstep it by a great deal be- 
fore they arrive at the stage of drunkenness. 
Afterwards the stage of drunkenness is of 
longer duration, because at first the stupefac- 
tion progresses much more slowly, for the 
reason that at its beginning the person in ques- 
tion was in a much more pronounced state of 
psychical excitation. This excitation im- 
pedes the stupefaction, as has been said before. 

To all this must yet be added the special, 
individual, pre-existing excitability of the psy- 
chic personality. If it is in itself a strong one, 
the stage in inebriation will be additionally 
prolonged. 

A bilious person accustomed to a certain 
amount of alcohol will therefore show an 
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especially prolonged stage of drunkenness be- 
fore he falls asleep, unless he immediately con- 
sumes enormous quantities of alcohol all at 
once. In this case he will certainly reach the 
stage of drunkenness much quicker. But here 
I am considering only the cases in which the 
usually judicious alcoholist drinks on an oc- 
casion somewhat injudiciously. 

Again we see, then, that the differences 
which are shown when an ordinarily sensible 
person gets drunk can only be explained by 
the fact that alcohol here, too, maintains its 
important role as a psychic excitant, although 
stupefaction of the so-called functions of the 
cerebrum (which are the external psychic 
functions) appears here also. 

We still have before us the question of 
whether the excitation of the intoxicated, 
which nobody can deny, does not at first ap- 
pear in an indirect way. Is it not at least a 
sequence of a cloudiness of the consciousness, 
produced at the same time, that is, a sequence 
of the paralysis in the field of external psychic 
life? [33.] 

This question is of importance in so far as, 
in consequence of the paralysis, our perceptive 
life becomes more or less disordered or disar- 
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ranged. Therefore we must investigate as to 
whether this last circumstance does not again 
produce excitation by itself. 

The answer is that we are never excited be- 
cause our perceptions are disordered. If this 
were the case, we should always be excited 
when our perceptions became disordered. 
Experience speaks against this. Not only is 
there sometimes a terrible derangement of per- 
ception in the insane without their being at 
the same time excited in any way — I have ob- 
served this myself — ^but we ourselves every 
day experience normally a disorder of percep- 
tion without any special excitation, — I mean 
during the time of falling asleep. The same 
also happens if we stupefy ourselves with a 
narcotic. 

We can even allege still more. The con- 
dition of a sleeping but dreaming person 
demonstrates that even the severest derange- 
ment of perception does not excite per se. 
Often we do not awake when we dream the 
most foolish dreams, but we often awake only 
after dreams in which there are order and 
logic, so that one imagines that it was reality 
and not a dream. It, therefore, does not de- 
pend upon the degree of derangement of our 
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perceptions, but upon the degree of inner 
psychic excitation whether a dream greatly 
excites us. 

These facts are sufficient to make it com- 
prehensible that the excitement of the in- 
toxicated absolutely does not depend upon 
disorder of the perception. It can therefore 
be only a direct effect of the alcohol, which, by 
excitation of our inner personality, becomes 
a cause of intoxication. 

Result: If a man gets drunk, the excitation 
of the inner psychic personality produced by 
alcohol increases on the one hand, while on the 
other hand the stupefaction or the paralysis of 
the external psychic life begins when a certain 
amount of alcohol has been taken. 

If a man still continues to drink the paralysis 
of the external psychic functions (perception, 
etc.) becomes continually more complete and 
the inner psychic excitation loses more and 
more the faculty of expression. During this 
stage there very often exists a restless sleep. 
If the quantity of alcohol consumed was es- 
pecially large, the paralysis gradually attacks 
the entire brain and even other parts of 
the central nervous system. Unconsciousness 
now exists. 
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Because the paralysis in this later stage 
attacks other parts of the central nervous 
system, other phenomena of the before-men- 
tioned important nervous centres of the me- 
dulla oblongata will be joined to the complete 
unconsciousness. For example, the general 
centre for the vessels may become paralysed 
all of a sudden ; then all the vessels of the body 
will be dilated, the blood pressure will go down 
considerably, and the heart-beats will become 
slower, because after every systole it takes 
some time for the heart to fill again. The 
pulse is feeble. The person must be very 
drunk indeed if these conditions appear. 

The respiratory centre holds out the long- 
est, and the cases in which an adult becomes 
so drunk that finally that centre is paralysed 
are very few. That stands to reason. On the 
one hand, an enormous quantity of alcohol is 
necessary to produce such a condition in the 
adult, while on the other hand the drinker, al- 
most without exception, has long been incap- 
able of drinking anything more before the 
amount of alcohol consumed is enough to par- 
alyse the respiratory centre. In these cases 
the stupefaction itself, which appears much 
earlier, protects the man against the possibility 
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of taking such doses of alcohol as would 
endanger hfe. 

If that really should occur, it will happen 
only to an habitual drunkard or to children 
who, for example, discover a bottle of brandy 
and empty it. In such cases paralysis of the 
respiratory centre sometimes takes place, and 
with it death. But such accidents are abso- 
lutely unimportant in judging about the use 
of alcohol. 



IX 

the habitual immoderate use of alcohol 

(immoderate drinking, drunkenness, 

chronic alcohol poisoning) 

We have already repeatedly mentioned 
that the drinker differs from the sensible 
alcoholist in the fact that he does not drink 
merely to stimulate himself. With him 
the end intended is clearly at least a certain 
stupefaction. Whoever looks for this will 
usually find among the substances available 
for this purpose in our country only alcohol 
in the form of alcoholic beverages, on which 
account alcohol is thus used by many people. 
Whether it is very well adapted to this pur- 
pose is another question. Observation has 
shown us that the nations that possess besides 
alcoholic beverages other stronger stupefying 
substances, which are readily available, usually 
prefer these to attain their end. 

Alcohol possesses, as has been stated, like 
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other narcotics, the property that man easily 
becomes accustomed to it. He who looks for 
stupefaction must use always larger quantities 
of alcohol, too, that he may attain his end, and 
in this manner he arrives at the regular and 
excessive use of alcohol. 

AU this is so intimately connected and so 
well known that it is not necessary to waste 
any more words upon it. But the following 
is another question: Does the drinker really 
attain his object in the long run? The answer 
is: No, not in the long run; the longer 
he drinks the less he attains it. This does 
not by any means escape the drinker. Conse- 
quently he uses always larger amounts, always 
stronger alcoholic beverages, until finally as 
a rule he uses those containing fusel oil, be- 
cause in time alcohol itself, ethyl alcohol, can 
no longer satisfy his desires. 

Neither does it escape the relatives of the 
drinker; they suffer much less so long as alco- 
hol stupefies him. Their martyrdom usually 
really begins only when he is no longer very 
successful in obtaining stupefaction and when 
the condition of excitation produced by alco- 
hol predominates in the picture of his inner 
psychic life. 
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Indeed it would not always be the worst for 
his surroundings if the drinker would only be- 
come stupefied, paralysed, for then he would 
only sleep a great deal and would not hinder 
his wife in attending to her household duties, 
in educating the children, etc. But, alas, 
such is not the case. And especially the ex- 
plosions of the inner excitation make the situ- 
ation most difficult, the raging, the shouting, 
the violence, the ill-treatment of relations, the 
destruction of property, the breaking forth of 
excited instincts (sexual attacks), etc. 

And here, too, and that is the first reason 
why we dwell upon it now, one must take into 
consideration that alcohol is an excitant for 
the inner psychic life. This especially is of 
the greatest practical importance. And here 
also the discussion is of an excitation directly 
produced by alcohol, and not about a sequence 
of, perhaps, a stupefaction, as these conditions 
of excitation just here come to the front when 
the person in question is so much used to al- 
cohol that even immense quantities of it no 
longer produce complete stupefaction. 

Certainly everything is here entirely abnor- 
mal. The inner psychic excitation has long 
ago become an agitation and the apparatuses 
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of external psychic life (perception, combina- 
tion of ideas, etc.) no longer so easily com- 
pletely paralysed, but only partially. But 
this incomplete paralysis affects only such 
central nervous apparatuses as are already 
more or less ruined by continuous immoderate 
drinking. 

If the habitual drinker gets drunk, he shows 
the picture of an organism which has become 
the prey of a more or less wild inner agitation. 
His faculties, if they are called upon to act 
externally, have at their disposal only more or 
less destroyed apparatuses of observation and 
imagination. The more thoroughly this is 
the case the less can the inner excitation ex- 
press itself in what we call " thinking," the 
more does it show itself in the form of only 
affective or instinctive manifestations. And, 
as this kind of manifestation is an attribute of 
animals, we have for centuries rightly said 
that the habitual toper finally came to re- 
semble an animal more and more. 

Indeed — and that must not be forgotten if 
we do not wish to be guilty of exaggeration — 
that is only the final stage of the toper. There 
are immense differences in all the lighter cases 
which are dependent upon the individual inner 
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psychic qualities of the person in question. 
Here, too, it makes a great difference whether 
a gifted man imbibes or one who is normally 
nothing more than a simple creature of in- 
stinct in his inner psychic life. 

On the whole, there is to be seen an unmis- 
takable similarity of these conditions to what 
we have already depicted in reference to in- 
toxication. Although this is easily explained, 
one must, on the other hand, not overlook the 
unquestionably existing differences, which can- 
not be overcome, if one wishes to avoid mis- 
takes. First, what there appears isolated is 
here chronic. Furthermore, the stage of in- 
toxication is here, on account of habit, changed 
with more difficulty into the stage of uncon- 
sciousness. And, thirdly, and that is the most 
important, the question is here no longer about 
only temporarily paralysed apparatuses of ex- 
ternal life, but about those that are more or 
less ruined. 

A ruined brain cell is something entirely 
different from one that is temporarily para- 
lysed. This point forms the second reason for 
here investigating more closely the condition 
of the drunkard, especially as these matters are 
continually confounded. Naturally a ruined 
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brain cell is something abnormal. The ques- 
tion of whether a temporarily paralysed cell 
of the brain already signifies something ab- 
normal or whether it is not perhaps only a 
functional change, normally occurring con- 
stantly, a change similar to the one we ex- 
perience in normal sleep, cannot be so easily 
determined. 

If we now examine the condition of the 
brain of the drunkard in reference to this 
fundamentally very important diiference, we 
shall find decidedly different kinds of changes, 
some of which will cease with the discontinu- 
ance of the drinking habit, and others which 
even then will still continue to exist. If, for 
example, a toper is brought into a sanatoriima 
where he must immediately begin to live ab- 
stinently, he will usually soon become quiet; 
even if now and then some relapses occur, the 
excitation will very soon and considerably be 
toned down. We must attribute the excita- 
tion to a change in the nervous system, M'hich 
was also affected by the alcohol, but which 
cannot consist in profound changes in the 
brain, as otherwise they would not disappear 
so quickly. 

Referring now to the apparatuses of exter- 
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nal psychic life (perception, imagination, com- 
bination of perceptions) the result of the 
ensuing abstinence from alcohol depends upon 
the duration and strength of the pre-existing 
drink habit, especially upon the degree in 
which the use of fusel oil was connected with it. 
The subsequent abstinence of a former habitual 
drinker of spirit containing fusel oil will ob- 
literate the excitation, but not the stupidity. 

Therefore the mechanism of the external 
psychic apparatus will then become normal 
in consequence of abstinence from alcohol 
only if the tippling was not very great, 
did not extend over too long a period, if the 
person in question used only the best alcoholic 
beverages, and if he is (a fact which is more 
rarely the case than is usually accepted) nat- 
urally of entirely sound mind. 

In all other cases something will remain. 
We find even in the regular injudicious use of 
alcohol two entirely different changes in the 
brain — those which correspond to brain ele- 
ments destroyed by alcohol, and others which 
correspond to brain elements changed during 
the period of tippling but not destroyed. 
The proportion in which both exist always de- 
pends upon the seriousness of the case. 
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Such are the conditions with the drunkard. 
Let us now compare the brain of a man who 
gets drunk only once in a while, during a yearly 
fair, for example, but at other times uses al- 
cohol sensibly. Here there is no longer any- 
thing to be said of destroyed elements of the 
central nervous system. Here are exclusively 
only such changes of the brain elements pro- 
duced by alcohol as disappear very soon with- 
out leaving any trace. 

He who becomes drunk from good wine 
sleeps it off, and the whole affair is ended.'^ 

Without question there exists a fundamen- 

• Perhaps the reader will miss a description of the so-called 
Katzenjammer (the headache of the morning after). The 
author has pondered a great deal about this point and has col- 
lected many observations in life. But he has always come to 
the result that here, too, alcohol does not play the r61e which 
is ascribed to it. Otherwise an alcoholic beverage would not 
agree with one and the same person although it is taken in 
greater quantity than another, containing less alcohol, which 
when taken even in smaller quantities, produces Katzenjam- 
mer. For this condition the composition of alcoholic beverages 
is principally of importance, not taking into consideration the 
individual difference. It is well known that one and the same 
Moselle wine, taken pure, agrees with us very well, while, 
taken in the form of a more or less complicated punch, it very 
often has disagreeable after effects. Besides, we must also 
take into consideration the entire external surroundings under 
which alcohol is often drunk (much talking, in poor, smoky 
air, etc.) and especially the fact that a great deal of Katzen- 
jammer is only exhaustion from a sleepless night. 
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tal difference between the brain of a drunkard 
and the brain of a sensible alcoholist, even 
if the latter should once in a while become 
drunk. If the latter snores once in a while 
during his intoxication, there is, notwithstand- 
ing this, nothing as yet destroyed in his brain, 
but it is only a temporary suspension of cer- 
tain functions of the brain. After half a 
day, at the latest twenty-four hours, everything 
will have disappeared. 

Now comes the most important part. Any- 
how, have we a right to designate as a dis- 
turbance the temporary suspension of the 
brain function which we call the external psy- 
chic life (perception, imagination, combina- 
tion of perceptions) as shown in one who gets 
drunk only occasionally? Is not that in real- 
ity only such a change of the brain function 
as will otherwise often occur normally, even 
must occur? Does the stupefaction, i.e., the 
suspension of consciousness, signify a disturb- 
ance at all? Does not in this respect the 
stupefaction produce the same effect as the 
fatigue products or other causes which produce 
our "normal sleep"? 

We shall investigate this question from this 



282 The Use of Alcohol 

side also, from which a number of specialists 
have also viewed it for years [32]. 

It is self-evident that no severe change of 
any kind of the several elements of the central 
nervous system forms the base of the paraly- 
sis which we call stupefaction, narcosis. No- 
body would dare to prescribe a narcotic and 
nobody would dare to chloroform a patient 
for an operation, if the specialist had not 
known this for a long time. Chloroform has 
a much more energetic paralysing effect upon 
the central nervous system than alcohol, and 
still we know absolutely — I myself from my 
own large experience — that the deepest chloro- 
form narcosis, during which almost the whole 
central nervous system with the exception of 
the respiratory centre is entirely paralysed, 
will soon disappear absolutely without a 
trace. 

Of how little import must therefore be the 
changes in the brain cells in question, notwith- 
standing the great impression upon the spec- 
tator! How must they be analogous to the 
changes which we experience during normal 
sleep I 

On the other hand, normal sleep, which to- 
day is often called autonarcosis by the special- 
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ists (according to whose theory the organism 
narcotises itself by means of the fatigue pro- 
ducts formed by itself), shows us, not only 
that our brain apparatuses which serve the 
purposes of external psychic life are arranged 
to become temporarily paralysed, but that this 
" change of condition " is absolutely necessary 
from time to time for our health. 

Sleep unquestionably belongs to the normal 
functions of the brain apparatuses with which 
we are now dealing. Nobody can deny that 
during sleep the functions of our external psy- 
chic life are paralysed. It is also certain that 
sleep, according to the degree of its profund- 
ity, follows the same course as does stupe- 
faction produced by special means; first the 
perception of the outer world is suspended, 
then that of the inner world, and finally the 
reflex excitability, in the beginning increased, 
becomes less, etc. 

We are therefore forced to come to the con- 
clusion that temporary paralysis of the or- 
gans of external psychic life, stupefaction, or 
sleep, does not mean an interruption of the 
brain functions in question, but a functional 
change which is limited to entirely normal con- 
ditions, which appear entirely normal, and 
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which we must experience in ourselves daily if 
we are to remain healthy. 

If, therefore, a man occasionally becomes in- 
toxicated, and if in this condition a more or 
less greater paralysis of the brain apparatuses 
serving the external psychic life takes place, 
which, by the way, is only temporary, it does 
not really mean a disturbance of these func- 
tions, but only a functional change of the ap- 
paratuses in question, which also takes place 
normally when sleep overtakes us. 

The result is astonishing only for the first 
moment. If we examine it quietly, we soon 
see that it could not be any different. The 
only difficulty to be experienced would be in 
the fact that the substances producing our 
normal sleep can be permanently endured, 
while with artificial narcotics, as with alcohol, 
if it is used regularly, not for stimulation, but 
for stupefaction, a certain disadvantage is dis- 
cernible in time. The result is that we do not 
advise anybody to stupefy himself incessantly 
with alcohol, and that we only maintain that 
an occasionally occurring alcoholic stupefac- 
tion is not dangerous, a fact proved anew in 
life every day. 

On the other hand, the danger which is 
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brought on by the incessant stupefaction with 
alcohol in the habitual drunkard lies not so 
much in the frequency of the stupefaction, but 
in the fact that one must drink constantly in- 
creasing amounts of alcohol to produce stupe- 
faction, that is, in the " habit." If the person 
who wishes to stupefy himself could always ar- 
rive at his result with the same quantity of 
alcohol, in the beginning not large, we should 
not know the type of the habitual drunkard at 
all. In reference to stupefaction, the brain 
can stand a great deal; many a man spends 
more than a third of his life in sleeping. 

The salient point is the fact that, among all 
substances, our brain becomes the most slowly 
accustomed to those narcotics which we call 
normal fatigue products, while the soporifer- 
ous remedies must in time be used in always 
increasing doses (although with some their 
increase is very minimal) ; but, as has been 
stated before, the increase of the efficient 
amount of remedies which at the same time 
produce psychical excitation must be compar- 
atively quick and strong if such remedies are 
to produce stupefaction repeatedly. There- 
fore the latter are the means least adapted 
to procuring stupefaction. The soporiferous 
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remedies are much better for that purpose. 
We possess to-day a considerable number 
of them which can be used for quite a pro- 
longed period without a disadvantageous re- 
sult. The reason for this is the circumstance 
that the acquisition of tolerance plays a part 
so much smaller that one can get along with 
a certain amount for a much longer period. 
And thus the difference between them and 
the normal fatigue products is only minimal, 
because also in the latter there is not entirely 
lacking a tendency for us to become accus- 
tomed to them, and because with them also 
it is in time dangerous to the brain if it be- 
comes accustomed to too much of them. 

We therefore see that it is the same with 
alcohol as with all other substances which we 
drink or eat. What is agreeable and useful 
to the sensible is dangerous to the injudicious. 
AppUed to the circumstances under considera- 
tion, this means : The fact that the apparatuses 
of external psychic hfe become so easily ac- 
customed to alcohol (that they will no longer 
be influenced in their function by a certain 
quantity) permits the sensible man to still in- 
dulge in his regular use of alcohol and to 
enjoy the stimulation produced by it; on the 
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other hand, it induces the drunkard, who 
drinks alcohol only to suspend these functions, 
to use constantly increasing doses. 

We herewith conclude the chapter on the 
habitual drunkard. I believe the two points 
to which I have referred in the preceding 
really deserve full attention, as they permit 
us to draw certain conclusions from the drunk- 
ard to the sensible alcoholist. 

We have not only seen that even in the 
drunkard the idea that alcohol produces only 
paralysing effects is not tenable, as the phe- 
nomena under consideration without doubt 
require immediately a psychic excitation pro- 
duced directly by alcohol, but we here also 
look into the fundamental abyss which divides 
the brain of the toper from the brain of the 
sensible alcoholist. Ruined elements of the 
central nervous system are to be found only 
in the drunkard. 



X 

riNAI, CONSIDERATIONS 

Before I bring the description of the rela- 
tion between alcohol and the central nervous 
system to an end, I wish to condense into three 
principal axioms the conclusions from the 
three special chapters (sensible use — ^isolated 
immoderation— habitual drunkenness) which 
are most important for practical Hf e : 

a. We cannot speak with positive certainty 
of the disturbances produced by alcohol in the 
nervous hfe so long as a man uses alcohol sen- 
sibly, so long as an isolated intoxication re- 
mains within limits, which here, too, are found 
in the sensible man himself. 

This axiom is important for the reason that 
it induces us to confine the meaning of alco- 
holic poisoning within even closer limits than 
we have done in the beginning of our dis- 
cussion on the central nervous system. We 
must restrict our statement which we made 
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there in so far as to concede that habitual 
drunkenness is always chronic alcohol pois- 
oning, but we make a distinct question mark 
in the cases of so-called acute alcohol poison- 
ing. With the first, such plain disturbances 
in the nervous life exist that our conception 
of poisoning is immediately acceptable, while 
with the latter we can only speak of disturb- 
ances, as we have seen, when somebody oc- 
casionally gets very drunk. In the ordinary 
cases of intoxication the expression " poison- 
ing " is evidently too strong, and we are even 
right in saying that it is hardly possible to 
use it scientifically. In these latter cases the 
degree of " stupefaction " produced by alco- 
hol remains within the limits of such func- 
tional changes of the organs of consciousness 
as appear also naturally in normal sleep ; even 
the very moderate degree of stupefaction there 
existing usually does not by any means reach 
the degree which represents normal deep sleep. 
Besides, the stupefaction is not by any means 
the cause of the stage of being "jolly"; this 
cause is found only in the combination of 
inner psychic excitation with a slight dimness 
of consciousness. 

Not regarding cases in which a man gets 
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very much intoxicated, the meaning of acute 
alcohol poisoning is very uncertain, and its 
application to him who is only jolly is abso- 
lutely challengeable. 

There are only two positive cases of alcohol 
poisoning: 1, Dipsomania, 2, intoxication in 
its severer forms. 

b. We must therefore distinguish abso- 
lutely between the sensible alcoholists and the 
habitual drunkards. Their reasons for using 
alcohol are entirely different; the first desires 
excitation, the latter more or less stupefaction. 
The com-se in both is entirely different; the 
first remains temperate all his life, while the 
second proceeds immediately to notoriously 
continuous excesses. 

The effect upon the central nervous system 
is entirely different in the two. The sensible 
man does not show any disturbance or damage 
in the central nervous system, while the drunk- 
ard will surely ruin it in time. 

The following points are of great import- 
ance for the public. It should, in discussing 
alcohol, always first decide : " Shall we speak 
of the drunkard or of the sensible alcoholist? " 
" Do these statements refer to the drunkard 
or to the sensible consumer of alcohol?" 
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One would then soon find that nearly all 
complaints against alcohol referred to the 
drunkard and not at all to the sensible user of 
alcohol. 

c. Scientific critics can say absolutely no- 
thing against the sensible use of alcohol, not- 
withstanding the existence of the habitual 
drunkard; they can only endorse the sensible 
use of alcohol. 

For this third axiom, everything I have said 
in the medical part, as well as in the part per- 
taining to natural history, is nothing but an 
uninterrupted chain of proofs. I have no- 
thing to add to it here, especially as I have 
before mentioned that the sensible man 
not only knows how much he can drink, but 
also when he can and when he cannot drink 
alcohol. 

We have now more or less finished what is 
called the science of alcohol. We know the 
position of alcohol to living nature, its fate 
in the organism, its use as a nutrient, and its 
influence upon the organs, all this according 
to the present condition of science and of im- 
portance especially as regards the sensible use 
of alcohol. 

In this whole field there is not one fact 



292 The Use of Alcohol 

(compare the axiom of this conclusion) which 
could make one averse to the moderate use of 
good alcohohc beverages, but there are many 
facts which show it to be not only agreeable, 
but useful, even necessary, in many conditions 
of life. 

This result is reaUy not surprising; I do 
not think that science can change it in the 
future except with regard to unimportant de- 
tails. What has been described is hardly 
anything more than verification of what 
the experience of many centuries in all its 
principles has laid down. It is an expla- 
nation of facts acquired by experience, and to 
overthrow these would mean an error of 
reasoning. 

The experience in alcohol existed, and 
science had to come to terms with it (not vice 
versa, not experience with science), had to 
explain it. This seems to have been somewhat 
forgotten at times, but science has tried for 
years to vindicate alcohol from the injustice 
committed against it. The coming years wiU 
show this much clearer. 

We shall conclude our discussion by ex- 
plaining a few questions which have been men- 
tioned, and which I also must mention, and 
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with a summing up of our knowledge of the 
" poisonous nature " of alcohol. 

The questions mentioned are: The genera- 
tive ability of the human race, the abihty of 
women to nurse their new-born babies, and the 
relationship between duration of life and the 
use of alcohol. In all these three points it is, 
again, of the greatest importance to distin- 
guish absolutely between the drunkard and 
the sensible alcoholist, so as to have a clear 
result. 

We shall first speak of the habitual drunk- 
ard. It is an old human experience that the 
drunkard, if he is really still able while a 
drunkard to become a father, will then, and 
only then, often have sickly children. To en- 
dorse this experience we need neither medicine 
nor natural history. Everybody has taken it 
as only natural that a more or less ruined or- 
ganism cannot produce something perfect. 

Furthermore, I do not think that anybody 
is astonished to find that a girl conceived dur- 
ing the drunkenness of her father, participates 
in the inheritance of his debilitated faculties 
and is as a mature person a weak woman — ^if 
she, by the way, ever reaches that age, as na- 
ture in such cases usually prevents it — who 
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if she ever bears children cannot nurse them 
herself. 

Finally, we really expect, I think, that 
habitual drunkards will not on the average 
hve so long as they would have lived had they 
not drunk habitually. So far there is nothing 
to be explained, as there is a clear understand- 
ing in the public's mind. This wiU change 
entirely if we leave the habitual drunkard alone 
and turn to the much more important men 
who use alcohol sensibly although regularly. 
In these cases there does not exist a pernicious 
influence of alcohol, in reference either to the 
capability of procreation, or to the ability of 
women to nurse their babies, or to the duration 
of life. 

Here, again, detailed scientific demonstra- 
tions are unnecessary, an experience has long 
since proved over and over the correctness of 
the theses stated. The German empire, which 
has grown in thirty years from about forty 
to sixty millions of people, proves that nations 
can very well increase notwithstanding the use 
of alcohol. 

Furthermore, the institution of wet nurses 
proves that daughters of men who use alcohol 
more or less sensibly are very weU able later. 
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as mothers, to nurse babies. Everybody can 
convince himself daily that in countries where 
it is the usual custom to engage wet nurses 
women descended from parents who are any- 
thing but abstinent from alcohol come into the 
city to nurse the children of ladies who indulge 
in coffee and tea. Or does anybody really 
think that the fathers of wet nurses are ab- 
stainers from alcohol? He should go to the 
village fair in the vicinities in question to get 
the right idea. 

Finally, experience teaches us that a sensi- 
ble use of alcohol does not shorten life. Be- 
sides, it has twice been demonstrated in 
Germany [35]. The mode of living of the 
oldest inhabitants among a great number of 
people has been twice examined, once, for ex- 
ample, that of the oldest people among 400,- 
000 inhabitants of large cities. Both times 
there were found among the oldest men not 
only sensible alcoholists, but men who were 
accustomed to heavy drinking and men who 
had all their lives committed alcoholic excesses. 
And this, notwithstanding the fact that the 
examinations were carried out among the in- 
habitants of different parts of Germany, that 
the examinations lay many years apart, that 
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both examiners, independently of each other, 
were really convinced that something detri- 
mental to alcohol would be found. Both re- 
sults could absolutely not be used against 
alcohol. 

He who expects to live especially long be- 
cause he abstains from alcohol may experience 
a bitter disappointment. 

We have now answered the questions, and 
we once more recapitulate our opinion about 
the so-called poisonous nature of alcohol. We 
have already paid some attention to this dur- 
ing the discussion of the influence of alcohol 
upon the central nervous system. 

I have previously stated that we can under- 
stand it clearly only if we do not allow the 
word " poison " to make an impression upon 
us. " Poison " is, under the circumstances, of 
an extraordinary relative signification. 

I discriminate between two meanings in the 
word " poison." The one is the sense in 
which it is used in practical life, and the other 
is the sense in which the word is sometimes 
used in science. 

It is now entirely self-evident that alcohol 
in the sense of practical life does not belong to 
the poisons, because, if it were a poison, it 
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should satisfy the requirement of producing 
a certain disturbance of health in a certain 
small quantity. 

What, therefore, should brand alcohol as a 
poison? That when used in an overabund- 
ance (I repeat something stated before) it 
injures? That certainly not, as that is the case 
with all nutrients. That there exist so many 
drunkards, people who injure themselves by 
permanent alcoholic excesses? Certainly not 
that either, as there are many more people 
who injure themselves by excesses in eating. 
That it must be forbidden to men in certain 
diseases? Certainly not that either, for, if 
we cannot entirely interdict albimain and carbo- 
hydrates for rheumatics and diabetics on phy- 
siological grounds, I might say unfortunately 
it would certainly be best for these people if 
we could do so. We, therefore, must be satis- 
fied to curtail as much as possible the nutri- 
ents, albmnin and carbohydrates, for these 
patients. Nobody classifies them on that ac- 
count as poisons any more than asparagus and 
celery are to be looked upon as poisonous 
plants because the patient with kidney dis- 
ease has to avoid them. 

" Excess " in the use of alcohol certainly ap- 
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pears earlier than that in the use of albumin, 
but that is not a fundamental difference, but 
one of degree only. It is not even a very im- 
portant one, as I shall explain by an example 
in figures: Munich beer, not brewed for ex- 
portation, contains about 3% per cent, of 
its weight of absolute alcohol (that is, chemi- 
cally pure alcohol) , or in 1^/2 litre of beer about 
53 grammes of absolute alcohol. Now, has a 
citizen of Munich ever become sick because 
he drank every day 1^^ litre, that is, 53 
grammes of absolute alcohol? It would be 
very hard to demonstrate that. If we double 
the figure 53, we get 106. Now, 106 
grammes of chemically pure albumin, con- 
tained in 670 grammes, or 1 1-3 pound of beef, 
are as a daily amount nearly the quantity of 
albimiin which in the long run a man who per- 
forms no hard work may not transgress; the 
high mark would be about 120 grammes. 

If we now place against 120 grammes of 
chemically pure albimiin taken daily only 50 
or even 35 grammes of alcohol ( 1 litre of beer 
daily) there will be a difference, but it wiU 
never be the difference between a nutrient and 
a poison. 

What has so far been said refers only to a 
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man who does not perform very hard labour, 
and I have surely figured the amount of al- 
bumin rather too high than too low. If we 
now proceed to a man who is forced daily to 
perform very hard muscular labour, the pro- 
portion will be changed much more in favour 
of alcohol. 

I cannot believe that 3 litres of beer daily 
would hurt a man from Upper Bavaria who 
performed very hard muscular labour; that 
is very improbable, and it must first be de- 
monstrated in practical life before one would 
accept the statement. That would be 105 
grammes of absolute alcohol in a day. If we 
double 105 we get 210 grammes. Would a 
specialist advise a man performing hard mus- 
cular labour to use continually 210 grammes 
of albumin daily (contained in 1,300 grammes 
or 2 3-5 pounds, of beef) ? 

I think he would have his doubts! And if 
one placed in opposition to 105 grammes of 
alcohol (3 litres of beer), consimaed perman- 
ently every day by a man who performed hard 
muscular labour in the open air, 250 grammes 
of pure albumin (3 pounds of beef), if it 
could be absorbed — no specialist would per- 
mit it, — 250 grammes of albumin would be 
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equivalent to 105 grammes of alcohol. This 
would be a difference, but never the difference 
between a poison and a nutrient, but only a 
difference between two nutrients. 

I most emphatically advise the reader to 
think carefully over these examples in figures. 
They will teach him more clearly than all words 
and sentences that it is impossible to class al- 
cohol among the poisons. 

We have thus settled the practical side of 
the question. Now, how about the scientific 
position of alcohol? We shall define this also, 
a thing which, so far as I know, nobody has as 
yet attempted to do. Alcohol has up to the 
present time been classed as a nerve poison. 
But, as it has shown itself to be a nutrient, the 
name of nerve poison given to it cannot be ac- 
cepted any longer, for it does not correspond 
to the properties of alcohol. We must there- 
fore again ask: Where does alcohol belong? 

The answer is not so easily given. It is 
not possible to classify nature strictly with- 
out leaving a remnant somewhere, but I think 
we can reach a conclusion in the following 
way: 

We will place all nutrients upon one side 
and all poisons upon the other. We then 



Final Considerations 301 

ask ourselves from which of the two groups is 
alcohol separated by a fundamental gap, and 
from which one not. The question, thus put, 
permits of only one answer, which reads: Al- 
cohol is separated from the poisons by an 
unbridgeable gap, as not one of the poisons 
nourishes. 

On the other hand, alcohol is not separated 
from the nutrients by such an unbridgeable 
gap, as its second property, not only of nour- 
ishing, but also of influencing the functions of 
certain organs, is found in principle in the true 
nutrients, the carbohydrates. These also, as 
we have seen before, influence the organs (the 
heart, the vessels, perhaps the central nervous 
system) in a special manner [36]. Alcohol 
therefore belongs essentially to the nutrients 
and not to the poisons. 

Note : It may not be superfluous. In regard to the 
general public, to refer here to the fundamental dif- 
ference which exists between alcohol and poisons 
which produce fatty degeneration. Phosphorous 
and arsenic, being true poisons, naturally do not 
nourish. They produce fatty degeneration of the 
organs, and thus only originates the fat found in 
cases of poisoning with them. The organs are here 
dissolved into fat. Alcohol, on the other hand, like 
every nutrient, produces a fatty deposit in the or- 
gans. When overfeeding takes place, the fat in 
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these cases comes therefore from the nourishment 
absorbed. 

Finally, where the organs are destroyed by reason 
of the continued and immoderate use of alcohol, 
this is, in the habitual drunkard, we do not find 
fatty degeneration, but chronic inflammations and a 
shrinking which is not influenced by the appearance 
of a few small drops of fat. The drunkard has, as 
is well known, a shrunken liver (that is, if he really 
has liver disease), but not a fatty liver, as is found 
in those poisoned by phosphorous. 

, I really think that the difference existing here be- 
tween alcohol on the one hand and phosphorus and 
arsenic on the other hand is so clear that even a lay- 
man can understand it- immediately. 

Naturally, alcohol now has a separate posi- 
tion among the nutrients because it exerts, be- 
sides the nutrient effect, specific effects upon 
the organs, especially the nervous system, 
which are much stronger than the specific ef- 
fects of the carbohydrates. That makes no 
difference in reference to the fundamental 
position of alcohol to which we must refer it. 
And this so much the less, as we have seen that 
the specific effects of alcohol are again not dis- 
turbances, not poisonous effects, but simply 
functional changes which remain here within 
otherwise normal bounds, as long as man 
is sensible in its use, even if occasionally 
intoxicated. 
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We therefore have here a substance which, 
if used sensibly, nourishes and, besides, exer- 
cises specific influences especially upon the 
nervous system, but such specific influences as 
effect changes in the nervous system which 
correspond to changes in the normal action, 
and do not represent disturbances, that is, 
phenomena of poisoning. 

Such a substance does not scientiflcally 
belong to the poisons, but to the nutrients, es- 
pecially to the class of nutrients which also 
possess specific effects; the most pronounced 
representative of these is alcohol, while the 
least pronounced, so far, are the carbohydrates 
(starch, sugar). 

Alcohol is therefore not a " poison," but a 
" nutrient " and " luxury." 
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** To a large class of readers this presentation will be attractive, since it gives to them 
in a nut-shell uie me.it of a hundred scientific dissertations in current periodical literature. 
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The Evolution of Man 

A Popular Scientific Study 
By Ernst Haeckel 

Professor at Jena University 
Translated from the Fifth (enlarged) Edition by 

Joseph McCabe 

Two volumes, 8vo, v/iVh 30 Colored Plates and 5x3 other Illustra- 
tions, together with 60 genealogical tables • .Net $10,00 

The work is a comprehensive statement of the scientific 
grounds for evolution as applied to man. It does not deal 
with religious controversies, and is scientific throughout. 
The work is unique in design, which is carried out in the 
last edition with the highest degree of Haeckel's literary 
and artistic skill. Haeckel has always been distinguished 
for pressing the combination of the evidence from embry- 
ology with the evidence of zoology and paleontology. In 
the present work he devotes one volume broadly to embry- 
ology, or the evolution of the individual, and the second to 
the evolution of the human species, as shown in the com- 
parative anatomy, zoology, and paleontology. The last few 
chapters deal in detail with the evolution of particular 
organs right through the animal kingdom : the eye, ear, 
heart, brain, etc. Every point is richly illustrated from 
Haeckel's extensive knowledge of every branch of biology 
and his well-known insistence on comparative study. 

The work is written for the general reader, all technical 
terms being explained, and no previous knowledge being 
assumed ; but the scientific reader, too, will find it a unique 
presentation of all the evidence for man's evolution,- and 
especially as a study of embryonic development in the light 
of race-development. 

In this edition, to which Haeckel gave six months' hard 
work, the plan is carried out with great skill, and the illus- 
trations are very fine. All the most recent discoveries in 
every branch of science involved are included. It is a 
thoroughly up-to-date, non-controversial, most comprehen- 
sive, and scientific treatise on the evolution of man by the 
greatest living authority on the subject. 
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